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ENETICS seems to be the field of “natural” 
science that is most abused by persons with 
political and other special interests, in their 
attempts to fabricate theoretical bases for 

their practices, as in the cases of Hitler’s racist obses- 
sions and Stalin’s Michurinism. Although these two 
perversions are now gradually weakening their hold, 
they served in their day as tools in the wreaking of 
untold harm. In these two situations, those of us sci- 
entists who were in or near the field concerned felt 
it incumbent upon ourselves to speak up in the de- 
fense of science as we knew it, even though it was 
certainly not the force of our own words that finally 
turned the tide. 

And now today, even in our own country, we see 
certain versions—or is it perversions?—of genetics 
raising their heads, not primarily among geneticists, 
but among groups who wish to create a semblance of 
scientific support for some preconceived policy. The 
matter at issue now is that of the genetic effects of 
radiation (1). This is a subject on which I have given 
my only previous talks before the National Academy 
of Sciences, one of 27 years ago and one of 14 years 
ago (2). At the present time, in view of the grave 
danger to which the growing distortions of this sub- 
ject may lead, it would seem to be in the spirit of the 
Kimber Genetics Award for this oceasion to be 
used, not for another purely academic treatment, but 
for a frank diseussion of the matter in relation to 
eurrent affairs. 

Wide circulation has recently been given to state- 
ments by certain prominent publicists, including phy- 
sicians and others working on government ‘projects, 
alleging that the bombings of Hiroshima and Naga- 
saki have left the descendant populations unharmed 
or, possibly, even improved. Opposed to these are other 
voices, calling loudly, and in some cases in a suspi- 
ciously vitriolic tone, for an end to all nuclear test ex- 
plosions, on the ground that even the tests are already 
seriously undermining the genetic basis of all man- 
kind. To geneticists, both of these contrary claims 
appear so far from the truth that they ean be inter- 
preted only as special pleadings, dictated by ulterior 
motives. 

It is no longer a matter of doubt among scientists 
working in this field that radiation, of the types de- 
rived from radioactive substances or x-ray machines, 
does produce permanent changes, mutations, in the 
hereditary constitution of living things of all kinds. 
The most numerous and important of these changes, 
oceurring in the individual hereditary particles, or 
genes, and therefore called gene mutations, arise with 
a frequency depending proportionately on the total 
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dose of radiation. For instance, one-tenth of a given 
dose produces one-tenth of the number of gene muta- 
tions, no matter in how long or how short a time 
that total dose was received. Thus, no exposure is so 
tiny that it does not carry its corresponding muta- 
tional risk. 

Inconclusiveness of Hiroshima and Nagasaki data. 
It is well established that the overwhelming majority 
of mutations (more than 99 percent) are harmful, 
causing some functional impairment. However, any 
given harmful effect is usually too small to be recog- 
nized by ordinary means, especially when it is in- 
herited from only one parent, as is almost always the 
ease, and when, as in any human population, it oceurs 
in the midst of a motley throng of variant character- 
isties, differing from person to person, which arose 
as natural mutations among many generations of an- 
cestors. For these reasons, statistics on human popu- 
lations, such as those obtained at Hiroshima and 
Nagasaki, are ill suited for finding out whether mu- 
tations have been produced by a given exposure (3). 
This is why the group of responsible scientists who 
signed the official report on these investigations in 
Japan (4) stated that it had “always been doubtful 
whether significant findings” could be obtained by the 
methods there used and pointed out that the incon- 
elusive results, although definitely positive, were at 
the same time “entirely consistent with what is known 
of the radiation genetics of a wide variety of [other] 
material.” ‘In other words, there could well have been 
as many harmful mutations produced in these human 
populations, but lying undetected, as experiments 
with other animals have shown to be produced in 
them by such exposure. 

Each detrimental mutation, even though small in 
effect and lost to view in the jumble of a heterogene- 
ous population, tends to continue from generation to 
generation and to hamper successive descendants, un- 
til at last it happens to tip the scales against one of its 
possessors, and that line of descent then dies out in 
consequence of the inherited disability. This involves 
either the premature death of the affected individual 
or his failure to reproduce. 

A significant attack on the problem of how many 
mutations are produced by a given dose has required 
refined genetic tests, utilizing reasonably uniform bio- 
logical material in precisely controlled crosses. This 
has meant experimenting on animals and plants. 
The notable recent work of W. L. Russell at Oak 
Ridge, on mice (5), shows that at least 10 times as 
many gene mutations are produced in them by a 
given dose of radiation as my coworkers and 1 had 
found to be produced at a corresponding stage in 


837 


e > 


fruit flies, which had previously been the best studied 
material. Since human beings are so much closer to 
mice than to flies in all important respects, we must 
take Russell’s figure as a closer approximation to 
that for human beings than the one obtained for flies. 

Working on this premise, we find that, on a con- 
servative estimate, a dose of 200 reps (6), such as 
many Hiroshima survivors must have received, would 
probably have caused each of their offspring to in- 
herit, on the average, at least one mutation produced 
by the exposure, in addition to the several or many 
natural mutations, mostly derived from long past 
generations. It is only wishful thinking to regard the 
inconclusive statistics gathered on the Hiroshima 
population as casting any doubt on this conclusion. 

Since the numerous disabilities and deaths occa- 
sioned by the induced mutations will be spread out 
very thinly over a large number of generations, the 
over-all cost, although great, will be much too scat- 
tered and insidious to affect the population as a whole 
noticeably. And the individual sufferers will be un- 
able to trace their troubles to the source. At long last, 
the damaged heredity must become eliminated from 
the race by the painful process of extinction of lines. 
But modern high standards of living and of medical 
practice tend greatly to delay this elimination. 

Among fruit flies, the elimination can be much 
faster, because it is the usual thing for more than 100 
young to die for every one that survives. Thus even 
after massive irradiations, repeated for generations, 
as in the experiments carried out by Bruce Wallace at 
Cold Spring Harbor, the population may recover 
relatively soon. In fact, it may even be benefited, by 
the rapid multiplication, at the expense of both the 
weaklings and the original type, of the extremely rare 
beneficial mutations that the radiation had produced. 
But such treatment would be ruinous to a modern hu- 
man population, with its already extreme variability, 
its very low rate of multiplication, and its artificial 
hindrances to selection. 

Genetic effects of test explosions. To calculate the 
genetic damage caused in this country by all the 
nuclear tests to date (including both those in the 
U.S.A. and those in the Pacific and the Soviet Union), 
we will provisionally take the U.S. Atomic Energy 
Commission’s published estimate of 0.1 r as the aver- 
age for each American. In the statement that this 
amount is about equal to that of a chest x-ray, it is 
doubtless meant that the total dose reaching the re- 
productive organs from all the tests is about as much 
as reaches the interior of the chest from one chest 
x-ray. This amount seems minute, but we must multi- 
ply it by 160 million, representing the population. It 
is curious that the product that we then obtain, 16 
million “man r’s,” is the same as that obtained when 
we take 100 r, assuming this to be not far from the 
average dose received by all Hiroshima survivors, and 
multiply it by 160,000, the approximate number of 
those survivors. Hence, the number of harmful muta- 
tions that will be inherited by our own descendants 
as a result of all test explosions turns out to be not 
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far from the number among the Japanese as a result 
of the Hiroshima explosion. 

This number of mutations is certainly in the tens 
of thousands at least (oug reckoning gives about 80,- 
000 as the number present in our successor popula- 
tion), and it will mean, in the end, several times this 
number of hampered lives. Yet, far more than at 
Hiroshima, the effects will be so scattered, in this 
case not only in time but also in space and separated 
by many more individuals who have mutations of nat- 
ural origin only, that, as a group, the effects will be 
completely lost to sight. That is, their connection with 
the radiation will not be traceable. It is, nevertheless, 
true that each individual casualty, although concealed, 
must be regarded as a significant evil, which we have 
no right to dismiss lightly. 

On the other hand, when the effects here in question 
are taken in relation to the total American popula- 
tion (rumbered in billions) of the scores of genera- 
tions in which they find expression, and to the total 
number, much larger still, of natural mutations con- 
tained in that population, it is evident that relatively 
to these totals the damage is in this case minute. It 
cannot be said to involve a significant undermining 
of the hereditary constitution of the population as a 
whole, for it results in an inerease of much less than 
1 percent (possibly less than one one-hundredth of 1 
percent) in the number of mutations contained in 
that population. 

It is true that the AKC’s figure of 0.1 r received by 
each of us from the tests seems to represent only the 
gamma radiation penetrating us from the outside. 
Until we are given more information on how much 
“soft” radiation we may be getting from fallout sub- 
stances that have entered our bodies, and on its per- 
sistence, all estimates of the genetic damage must re- 
main subject to much revision upward. Yet, unless 
the amount of radioactive material that we take into 
ourselves in this way tirns out to be far greater than 
we have been led to suppose, our general conclusion 
could not be altered that, relatively to the natural mu- 
tations already present, those produced by the test 
explosions would form only a minute contingent. 

In order to decide whether a continuance of the 
tests is justified, it is necessary first to admit the dam- 
age and then to weigh our estimate of it against the 
potential benefits to be derived from the tests or, 
rather, against the probable damage that would follow 
from the alternative policy. It is only by this kind of 
criterion that we can justify the use of so lethal a 
device as the automobile, for example. In fact, auto- 
mobiles kill and maim tens of thousands of us, not 
over a period of hundreds of years as the test ex- 
plosions will, but every single year. On the other hand, 
automobiles in many indirect and direct ways help 
to save lives as well as to bring many other benefits 
that outweigh the accidents. 

The same kind of reasoning is necessary to justify 
the use of carefully controlled x-rays and radioac- 
tivity in medicine. A recent U.S. Public Health Serv- 
ice survey (7) indicates that our people are annually 
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receiving much more radiation in these ways than 
they do as a result of nuclear test explosions. A sig- 
nificant fraction of this radiation reaches the repro- 
ductive organs. Unfortunately, however, the majority 
of physicians have for 28 years closed their eyes to 
the genetic damage. Hence, they neglect, as a rule, to 
provide shields over the reproductive organs of their 
patients and to take other elementary precautions 
for limiting the exposures and keeping track of the 
total exposure of each patient throughout his life. 
These practices result in the committing of entirely 
unnecessary and indefensible genetic damage, far 
greater in its totality to date, and probably per year, 
than that caused by all test explosions. It is largely 
this reckless attitude on the part of physicians that 
has encouraged extremists to claim that nuclear ex- 
plosions are genetically harmless or beneficial. 

Weighing of alternatives. So many of the public 
are already aware of the genetic damage produced by 
radiation that their morale is weakened and their ap- 
prehensions are increased when they see that the 
damage is denied by prominent sponsors of our na- 
tional defense. Thus the door is opened for their ac- 
ceptance of the defeatist propaganda which alleges 
that even the tests are seriously undermining the biolog- 
ical integrity of mankind. In this situation, the only 
defensible or effective course for our democratic so- 
ciety is to recognize the truth, to admit the damage, 
and to base our case for continuance of the tests on 
a weighing of the alternative consequences. 

I submit that we do not need to fear the results 
of this appeal to our better judgment. Have we no 
right to expect individual sacrifices when the stakes 
are democracy and intellectual freedom themselves? 
Surely there is good evidence that ruthless antago- 
nists would long since have imposed totalitarianism 
on all the world if we had not pushed the develop- 
ment of our nuclear arms, and that in fact the devel- 
opment of our more conventional arms, as well as of 
measures for reducing our vulnerability to nuclear 
attack, are today no less important? Is not this pro- 
cedure, even though it is fraught with direst peril 
and requires monumental self-control, nevertheless in- 
dispensable at this stage, before we can pass to the 
further stage at which both sides alike will recognize 
the long-term futility of this unstable equilibrium 
and will at last agree to the globally controlled dis- 
armament, necessarily embracing not only nuclear, 
biological, and chemical arms, but also conventional 
arms, short of which humanity will never be safe? 

It is natural that those in opposition to us should 
be making every effort to have nuclear arms pro- 
hibited selectively, for that would change the military 
balance greatly in their favor, in view of the fact 
that at present we are ahead in nuclear arms and 
they in conventional arms and armies. Some of the 
crities who demand a ban on test explosions are so 
silent on this point that one wonders whether they 
are not actually aiming at this very result. But for 
many of us who abhor totalitarianism this form of 
slavery appears to be a condition as miserable and 
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as hopeless, if grown world-wide, as the barbarism 
that total war might bring. Another reason why those 
who sincerely desire a reduction of human suffering 
should not limit their demand for disarmament to the 
more radical mass-destruction techniques is that, to- 
day, weapons of the more traditional types have been 
so developed that they also, in the full-seale use oe- 
easioned by a world war, would bring about whole- 
sale catastrophe. Our own tactics, therefore, should 
be to continue the development of both nuclear and 
other arms, as well as means of protection, while at 
the same time earnestly offering to join in a really 
balanced and controlled reduction of all kinds of 
armaments. If we steadfastly insist on this proposi- 
tion, it is unlikely that any group will be in a position 
to refuse it indefinitely. 

Need for perspective. If we may look forward to a 
time when our present international tensions have be- 
come less acute, we may anticipate that in that situ- 
ation the public will be in a better mind-set for view- 
ing the whole question of the genetic damage from 
radiation in a still wider perspective, based upon a 
fuller realization of genetic processes in general. They 
may then come to see that even the considerable toll 
of genetic deterioration that a nuclear war might 
bring is probably not as great as that resulting from 
a couple of centuries of our modern peacetime eivili- 
zation. 

It is probably an undervaluation to suppose that in 
each generation we today succeed, by means of our 
advanced medical, industrial, and social techniques, in 
saving for reproduction only half of the people who 
in past times would have had their lines of descent 
extinguished as a result of their genetic shortcomings. 
On the basis of this conservative premise, our popu- 
lation would, in the course of some eight generations 
(not much more than 200 years), have added to its 
habitual “load of mutations” (8) about as many more 
as would have arisen naturally in 4% x8, that is, in 
four generations. On a provisional estimate, this 
would be about the same as the number of mutations 
that would have been produced by the irradiation 
of every member of one generation with 320 r. This is 
a dose much greater than that received by the average 
Hiroshima survivor. It is not, however, as great as 
what would have been received by a person oceupa- 
tionally exposed for 25 years to radiation given at 
the rate that conforms to what has been officially 
termed the “permissible dose” (0.3 r/wk). 

A mutation is bad, no matter whether its presence 
results from the action of a previous generation in 
having perpetuated one that was already in existence 
in consequence of natural causes, or whether it had 
been artificially produced by application of radiation 
or of mustard gas. The first of these two means of 
getting it represents the boomerang effect, whereby 
our highly developed techniques result in the visiting 
of more of our own biological plagues upon our de- 
seendants. The only way in which such an aftermath 
can be avoided is by the development of more under- 
standing and a more socially directed motivation 
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among the publie at large in regard to matters of 
genetics and reproduction. 

Here again the way out requires us frankly to ad- 
mit and to face the problem, in the hope that the 
publie will not wish indefinitely to continue favoring 
practices that lead to its genetic deterioration. Of 
course, this does not mean that we should abandon 
modern technology—far from it. It means that, in 
order to enable our descendants to retain the benefits 
of our technology, we must match it with a higher 
conception of our duties to subsequent generations. 
According to this more advanced morality, the saving 
of a life does not automatically justify its production 
of offspring, for the chief criterion on which to base 
decisions in the planning of parenthood would be the 
welfare of the descendants themselyes. 

Such a revision of outlook involves the develop- 
ment of a new and more intelligent type of idealism 
in regard to genetics: one that consciously strives to 
bequeath to each succeeding generation as good an 
outfit of genes as it can manage to. It is true that we 
might here dispute at length the meaning of the word 
good, as it is used in this connection. However, this 
question also is one that must be tackled eventually. 
There are indications that it will be found to be by 
no means a hopeless question, still less a meaningless 
one, as some critics contend, and that even genetics, 
through evolution science, will have some contribution 


to make in regard to it. If all this comes to pass, then 
finally in the field of human geneties, even as in that 
of nuclear war, the old words of Edwin Markham may 
prove to have been prophetic: 


The world is a vapor, 

And only the vision is real; 

Yea, nothing can hold against Hell 
But the wingéd ideal! 
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HERE is no unanimity regarding the roles 
that the sciences should play upon the stage 
of education. The role must be a major one 
if a student is to acquire a grasp of the 
methods and concepts of a science sufficient to equip 
him to enlarge its horizon or to apply it to human 
welfare. Upon some of the stages, whose direction 
has been taken over by “general” educators, sciences 
are assigned only minor speaking parts. Upon others 
they are not allowed even to speak for themselves; 
their parts are taken by logicians and philosophers 
who claim to have psychoanalyzed them and to un- 
derstand them better even than they understand 
themselves, Again, imposters may be thrust forward, 
dressed in the garb of science, by a ‘nonscientist such 
as a certain professor of “science education” who 
advertises his actor in a veritable rhapsody, as fol- 
lows (1). 
Where democratic interplay is permitted and jnter- 
change of ideas and content information is fostered, 
our best people teach science in the midst of a glow- 
ing, vibrant, pulsing atmosphere of social aware- 
ness. 
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It is remarkable that a teacher should feel called 
upon to teach “social awareness” to his students, be- 
cause that is a quality in many students to which one 
might justly apply the remark made by a southern 
lady who was asked whether she could supply a 
traveler with a little corn pone: “Bless your heart, 
honey, that is the only thing we ain’t got a single 
thing in the house but.” 

An oceasional director would keep the sciences en- 
tirely off the stage. One of them has lamented that 
“we” had not seen fit long ago to “starve out” 
science (2). 

Many educational institutions provide two stages, 
one upon which the sciences act more or less alone, 
another for what are called on the bill “the humani- 
ties.” My first purpose is to diseuss the assumptions 
underlying the common practice of placing “science 
and the humanities” thus in juxtaposition. 

The term humanities originally signified those stud- 
ies having to do with the affairs of men, as distin- 
guished from those concerned with deity, including 
theology. It has subsequently been given a variety of 
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Science in Human Thought and Action 


The following two articles—by Joel H. Hildcbrand and Bart J. Bok—are based on papers 
given by the authors in the symposium on “Science in human thought and action,” held in Berke- 
ley, California, on 29 Dec. 1954, which comprised the third part of the general symposium on 
Science and Society. The papers given in the session devoted to “Population problems” appeared 
in the 13 May issue ; those in the session on “Natural resources: power, metals, food” will appear 


in a subsequent issue. 


interpretations, as listed by James C. Caldwell, of the 
University of California (3): 


If we glance at the variety of subjects and pur- 
poses deemed humanistie in times past, we see even 
more clearly the difficulty of the problem. For The 
Humanities have, for sundry humanists from Pet- 
rarch to the present, consisted in: discovering and 
editing Greek and Latin manuscripts; defining the 
nature of the courtier; developing liberal-minded 
citizens; a broad curriculum of study including agri- 
culture, diet, exercise and moral teaching (Milton) ; 
knowing the achievements and aspirations of the 
spirit of man; narrow classical scholarship; broad 
classical scholarship; relating the results of science 
to man’s need for conduct and for beauty (Arnold) ; 
discovering standards of value in the arts and re- 
ligion; realizing the potential dignity of man as an 
autonomous being concerned with the efforts, in- 
eluding scientific ones, to inerease the intellectual 
value of life; realizing the primacy of the higher 
will; studying great books in a grounding of Thom- 
istic philosophy (the Chicago plan) ; the enlightened 
discovery of our larger cultural heritage; the effort 
to transform the chaotic variety of human records 
into a cosmos of cultwre; the identification and in- 
culeation of the good, the true, and the beautiful; 
various “core” curricula. 


In contemporary academic parlance, the term 
usually includes philosophy, language, literature, and 
history, but not even these without question. Douglas 
Bush (4), professor of English in Harvard Univer- 
sity, has said: 


Negative terms, however, are not enough. The 
“humanities,” in the original meaning of this and 
kindred words, embraced chiefly history, philosophy, 
and literature. These were the studies worthy of a 
free man, that ministered to homo sapiens, man the 
intellectual and moral being, and not to homo faber, 
the professional and technical expert. And these, 
with divinity, completed the central circle of human 
knowledge and understanding. Divinity went over- 
board long ago; history, which once was literature, 
is now a social science; and philosophy, though still 
grouped with the humanities, has become a branch 
of mathematics. Thus in common usage the humani- 
ties mean literature and the fine arts. That is an un- 
fortunate narrowing—for Milton a humane curricu- 
lum included mathematics and science and even agri- 
culture—but we may take things as we find them 
and may concentrate on literature, which is central 
and representative. 


Social sciences, such as economies and sociology, are 
usually excluded, apparently because, although they 
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are certainly concerned with man, they deal primarily 
with man as he is, instead of as some think he ought 
to be. They investigate money values but not moral 
values. Biology and physical science are not ordinar- 
ily ineluded among “the humanities.” If these dis- 
tinetions are purely arbitrary, one should not quarrel 
with them; but if our concern is with humanity, then 
there is a good deal to be said. There is no assurance 
that a course offered by a department of chemistry 
or of zoology will be either more or less humanistic 
than one offered by a department of French or of 
philosophy. It is true that a course in chemistry may 
be merely “technical”—many of them are—but is a 
freshman course in a foreign language under a teach- 
ing assistant any less so? And where is the humanism 
in a philosophic disquisition on “the meaning of 
meaning”? Every academic field of study has its tech- 
niques; the question is, what do they yield? 

In the ease of science, they have yielded results of 
the utmost human significance. Most scientists, it is 
true, although there are exceptions, do not set out to 
prove by aid of their science their preconceived no- 
tions of right and wrong, but the results of scientific 
activity have far-reaching effects upon men’s motives 
and egnduct. The shrinking of time and space by the 
fruits of science have profoundly affected human rela- 
tions. To see and hear a political candidate on tele- 
vision gives a very different sense of his value from 
that obtainable in my youth from his effigy on a ban- 
ner in a torchlight parade. 

Still more significant are the contributions that 
science has made to man’s intellectual reseurces. As 
an example, let us compare Plato’s statement of his 
method with modern scientific method. He said, in 
Phaedo: 


This was the method I adopted: I first assumed 
some principle, which I judged to be the strongest, 
and then I affirmed as true whatever seemed to agree 
with this . . . and that which disagreed I regarded 
as untrue. 


No scientist today uses this kind of reasoning. No 
modern astronomer deduces the orbit of a celestial 
body from Plato’s assumption that it must be a circle 
because a circle is the most perfect geometric figure. 
No physicist today teaches that “nature abhors a 
vacuum,” and no mathematician defines an axiom as 
“a self-evident truth.” No one who understands the 
distinction between the laws of science and those of 
the state would accept such an explanation of the 
recent high price of coffee as the one that it was “the 
natural result of the law of supply and demand.” 
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Coming to still lower levels of thought, no person with 
a modicum of scientific education would be impressed 
by the pseudo-science that bulks large in advertising. 
He knows, also, that “the law of averages” does not 
cause a coin to strive, on the next throw, to even the 
score, and he knows that only a loaded roulette wheel 
has “lucky numbers.” He knows that an analogy, 
however suggestive, is in no sense a proof, and he 
has a wholesome skepticism about extremely simple 
explanations for complex phenomena, for such a 
“model” as “the economic man,” or “the typical Eng- 
lishman.” He distinguishes between the predictability 
of a statistical event, such as the rate of decay of 
radium, and the utter unpredictability of the time 
when a single atom of radium will decompose, and the 
parallel difference between predicing the death rate 
in a large population and the death of an individual. 
He should know that the “business cycle” cannot be 
analyzed, like a complex musical tone, into regular 
subeyeles that can serve for prediction, and that a 
rigid extrapolation of history into the future by a 
“historicist,” that “some sort or other of totalitarian- 
ism is inevitable,” is arrant nonsense. Contributions 
to clear thinking such as these, with their indirect 
influence upon men’s attitudes and conduct, are surely 
a valuable element of humanism. 

The “integration” and “synthesis” of knowledge 
ealled for by educators has no more striking instances 
than those achieved in modern genetics, thermody- 
namies, quantum theory, and the relationships be- 
tween atomic structure and physicochemical behavior. 
These and others are among the finest products of the 
mind, comparable to great works of art and literature. 
Surely they are part of humanism. 

Many persons differentiate the sciences from the 
humanities on the assumption that the latter alone are 
able to impart sense of values. But hear what a phi- 
losopher, William R. Dennes, dean of the graduate 
division of the University of California, has said on 
this subject (5). 


Science is not the enemy of morality. But neither 
science nor metaphysics nor theology can yield a 
theoretical demonstration of moral norms or a theo- 
retical establishment of mora! ends. These are the 
objects and the goals, not of knowledge, but of love. 
Yet of all the servants of morality, science is the 
greatest; for it is the one serious way we have to dis- 
cover what means are likeliest to lead to the realiza- 
tion of the ends we cherish. 


In thus asserting the claim of science to a place 
among “the humanities,” I do not wish to be inter- 
preted as minimizing the contributions that the more 
traditional “humanities” can make to liberal educa- 
tion. We scientists are not arrayed against these sub- 
jects. Most of us read at least a little good literature; 
some paint; many have discriminating taste in music. 
Few of us are “narrow specialists.” My contention is, 
first, that humanism is not an exclusive attribute of 
courses in certain nonscienees; and, second, that 
neither in a science nor in a nonscience is humanistic 
content and treatment guaranteed merely by the name 
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of the department, but that it depends upon the hu- 
manism of the teacher. [ shall return to this subject. 

In academic circles today many are understandably 
concerned with the possibility that one may explore 
a limited area without appreciating its position on 
the larger map. In order to prevent this, some insti- 
tutions take their students at the very beginning on 
a large-seale survey ride at high altitude, which, it is 
hoped, will excite curiosity sufficient to impel them 
subsequently to explore intensively some limited por- 
tion of the terrain. Now this is one way to attack the 
problem, but it is not the only way; nor is it, I think, 
the best way for every student. For those students so 
unfortunate as to have attended a “child-centered” 
school, where “subjects” are not presented by teachers 
capable of arousing intellectual curiosity in them, 
such a plan is probably appropriate, but I have not 
known many students to be stimulated by such a gen- 
eral view to seek more intimate acquaintance with 
the terrain. Many students, especially the mentally 
most alert, have had their curiosity awakened by their 
own reading or by a teacher who had a contagious 
enthusiasm for a subject. Any intellectual interest 
that has been aroused is so precious that it should be 
earefully nurtured and used as a basis for expansion, 
not thwarted by the requirements of a rigid currieu- 
lum designed by persons who do not appreciate indi- 
vidual variability. If a student is eager to delve 
deeply, by all means let him do it; later on his in- 
terests can be broadened gradually and naturally. A 
lad whose interest has been awakened in chemistry 
soon learns, if he is in a good environment, that 
mathematics and physies belong with chemistry, and 
if he finds that the men who teach these subjects are 
not ignorant of history and have some taste in litera- 
ture, music, or art, his range of interest is easily ex- 
panded to include such subjects. 

There can be no better liberal arts course of study 
than one with a backbone of a basic science enriched 
by good courses in literature, history, philosophy, or 
the fine arts, during the junior and senior years, or, 
vice versa, one beginning with nonsciences and ex- 
panding in later years to include science. To require 
every student to follow the same sequence is to dis- 
regard the wide variations in human beings. Certain 
sequences are natural; the elementary must precede 
the advanced; but prescribed, rigid curriculums in 
“general education” often include some that are 
purely arbitrary. Do professors really know what is 
best for every student? IT suggest that a higher insti- 
tution might do well to offer only nutritious fare and 
then leave choices largely to students, with more at- 
tention to providing inviting opportunities and less 
to compulsions. 

No eurrieulum should be filled to the brim with 
required courses all from one area. Cusriculums in 
sciences and engineering are in this often the worst 
offenders. Those who construct them hate the thought 
that a student may graduate with gaps in his eduea- 
tion. But the vast and ever-growing body of knowledge 
makes this inevitable; hence, the pretense should be 
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abandoned in favor of a kind of education designed 
to produce men with the impuise and equipment to 
go on growing. No one whose education ceased at age 
25 is an educated person at age 50. The test is not 
what the institution pours into the student but what 
it sueceeds in planting to continue to grow. This, in 
my view, is what can make an education liberal. 

It is ideas that enable ug not only to find our way 
among the myriad facts of any one area but even, now 
and then, to take excursions into neighboring terri- 
tory. In any branch of science it is the conceptual 
framework which, like the steel frame of a building, 
determines its form and structure. Isolated facts are 
as far from constituting a science as piles of building 
materials are from being a building. The dictionary 
definition of science as “classified knowledge” is far 
less than the truth. It corresponds only to an orderly 
arrangement on the ground of the various building 
materials. It applies to a science only in its early 
stages. The materials must be put together according 
to a design appropriate to their nature and to the 
function intended for the structure. Thus the biologi- 
eal sciences, beginning with natural history and tax- 
onomy, gathered scientific significance by advancing 
to ecology, physiology, and genetics. Chemistry has 
progressed far beyond the mere description of sub- 
stances and their properties and now incorporates 
the comprehensive ideas of kinetics, thermodynamics, 
inter- and intramolecular forces, and the relation- 
ship of atomic and molecular structure to physical 
and chemical behavior. It is ideas such as these that 
save us from being overwhelmed by the mere descrip- 
tion of the half-million known chemical compounds 
and make of chemistry a manageable and predictive 
subject. They indeed “synthesize” and “integrate.” 

A student asked me recently to define chemistry. 
I answered with the best definition I can construct, 
“Chemistry is what chemists do and how they do it.” 
It is essentially an enterprise, not a defined content. 
The most important element in the education of a 
chemist—I mean a scientist, not a technician—is asso- 
ciation and apprenticeship with chemists at work and 


thinking. The graduate students in the department 
to which I belong are trained mainly by doing re- 
search and participating in seminars on live, eontro- 
versial topics, with only a bare minimum of courses, 
and even these emphasize the powerful methods now 
available, not material to be memorized. 

I am using a similar approach in a course for junior 
and senior students with a wide variety of nonscience 
majors, called “Methods and concepts in physical 
science.” I advised the students, at the beginning, 
not to take notes, seying that I would not expect them 
to memorize and recite anything I would say; I would 
deal rather with the ways in which scientists work 
and think, ways which I hoped they would find sug- 
gestive for work and thought in other fields. A pleas- 
ing result was that I looked into faces instead of at 
the tops of heads. One student expressed what was 
evidently the general opinion, saying: “This is a 
think course, I have never had anything like it.” That 
all did a good deal of thinking was evident from term 
papers and final examination. 

By way of summary and in conclusion, the sciences 
should not play two distinct roles: one for the tech- 
nicians, the other to give a smattering of scientific 
facts to future “philosopher-kings” who are sup- 
posed to guide society. The scientist should not be a 
“mere technician,” he must be a wise member of so- 
ciety; nor can society be well guided by men who 
are ignorant of those criteria for reaching sound con- 
clusions that are the essence of science. There is no 
more important task ahead for scientists than to teach 
the science to both groups, not merely as informa- 
tion, but as science. 
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Science in International Cooperation 


Bart J. Bok 
Harvard College Observatory, Cambridge, Massachusetts 


HE International Scientific Unions are the 
backbone of all scientific collaboration of an 
international character, and it is important 
that all scientists, young and old, should be 
acquainted with the over-all structure of the Inter- 
national Council of Scientific Unions, known among 
the initiated as the 1.C.8S.U. The United States adheres 
to the 1.C.S.U. through the National Academy of 
Sciences and the National Research Council, with the 
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principal liaison being provided, and very effectively 
so, by the Office of International Relations of these 
two organizations under the direction of Wallace W. 
Atwood, Jr. The 1.C.8.U. represents the central office 
and, in a sense, the parliament for the adhering scien- 
tific unions, 11 of them at the present. The scientists 
of the United States participate in the activities of 
their unions either as members-at-large or as members 
of specific commissions of the various unions. 
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Basically the strength of the International Scientific 
Unions depends on the loyalty and effective coopera- 
tion received from the membership and here our 
United States record is one of which we can be truly 
proud. In astronomy, the International Astronomical 
Union is the one major coordinating body for the 
field, which happens to be one in which international 
cooperation in research has always played a major 
part. The older astronomers are serving the union in 
two ways, first of all by their enthusiastic effective 
support of union activities and, second, by seeing to 
it that the promising younger generation of astrono- 
mers is as promptly as possible integrated into the 
union picture. Any scientist who wishes to make a 
contribution to international scientific cooperation can 
do so safely and effectively within the framework of 
the international unions. 

The activities of I.C.8.U. are not limited to those 
relating to the 11 major unions alone. There are in 
addition seven permanent joint commissions, among 
them commissions for the ionosphere, for oceanogra- 
phy and for solar and terrestrial relationships. And, 
to complete the picture, we should not fail to mention 
the two special committees, one for the International 
Geophysical Year 1957-58 (Joseph Kaplan is the 
chairman of U.S. National Committee) and the other 
the I.C.8.U. Abstracting Board. The first of these will 
presumably be a self-liquidating committee, but it has 
a very important function in the preparation of what 
is obviously one of the major cooperative undertak- 
ings of our century. The organization of abstracting 
services is a never ending task and few would dare to 
predict when the second special committee may be 
said to have completed its assignment. American scien- 
tists are again in a position to act in a positive fashion 
in support of international scientific cooperation by 
giving their best to the work of these two important 
international scientific activities. 

Much of the work of I.C.S.U. is closely associated 
with that of UNESCO’s Department of Natural Sci- 
ences. UNESCO’s program in the natural sciences is 
a triparted one. The first part is concerned with the 
development of international cooperation in pure sci- 
ence. The second deals with the promotion of research 
for the improvement of the living conditions of man- 
kind, and the third is included under the heading 
“the teaching of science and the spread of scientific 
knowledge and methods.” 

A close working agreement between UNESCO and 
1.C.8.U. has been in effect almost from the day that 
UNESCO began operation, with the result that in the 
post-war era UNESCO funds (about $200,000 a year) 
have contributed about half the financial support for 
I.C.8.U. and related activities, the remainder being 
contributed by the adhering countries. 

From the start, UNESCO has shown a great in- 
terest in the development of international scientific 
laboratories. Here the role of UNESCO has been to 
stimulate and initiate rather than to operate. The 
finest example of this type of activity is that of the 
formation of the European Center for Nuclear Re- 
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search. All twelve nations whose representatives 
signed the original convention, have now ratified, and 
the project is ready to begin operation. There have 
been other ventures—not all as fortunate as the one 
just mentioned—in this afea, but we should always 
bear in mind that UNESCO is not an operating 
agency and that the success or failure of any venture 
it initiates depends upon sustained support from in- 
dividual scientists, groups of scientists, and national 
adhering bodies. Those of us who enter upon specific 
activities in international scientific cooperation must 
see to it that our efforts are well planned and that 
we do not abandon an international project when the 
going gets rough. 

UNESCO’s program for promoting research to im- 
prove the economic and social conditions of mankind 
is closely related to its share in the United Nations 
Expanded Program for Technical Assistance. One 
could readily write a paper on this part of the work 
alone, but I shall limit myself to the description of 
a single important project initiated by UNESCO: 
the establishment of the Advisory Committee on Arid 
Zone Research. The basic philosophy underlying the 
formation of this committee was that in some fields 
there is more need for supporting existing research 
organizations, and for the holding of meetings to ex- 
change and discuss the results obtained in widely 
separated parts of the world, than there is for found- 
ing a new research institute. This happens to be the 
ease in the field of arid zone research. In connection 
with this program, UNESCO supports the holding of 
one or two conferences each year, assists with prob- 
lems of publication, helps secure the needed funds for 
research, and offers a number of research fellowships. 
UNESCO is now developing in a similar fashion an 
Advisory Committee on Humid Tropics Research and 
is looking into the question of a similar approach to 
the problems of physical oceanography and marine 
biology. 

UNESCO’s program on the dissemination of science 
is extensive. To illustrate its approach, I shall de- 
scribe one important project, that of the Travelling 
Science Exhibits. Very successful exhibits have toured 
Latin America: the first one on physics and astronomy 
was withdrawn in 1952 after having circulated there 
for 3 years. The plan is to prepare one new exhibit 
each year and to retire one for replacement and re- 
building. 

No description of UNESCO’s work in the natural 
sciences is complete without reference to the Science- 
Cooperation offices. There are at present four major 
offices—in Montevideo, Cairo, New Delhi, and 
Djakarta, and two branch offices—in Istanbul and 
Manila. These offices arrange tours by lecturers of 
competence of the areas for which they are respon- 
sible, they fulfill important “post-office” functions for 
the scientists in the area who may not know where to 
turn for advice and help, and they play important 
parts in connection with the establishment of regional 
research institutes and projects. 

Now, you might well ask, what is it that the indi- 
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vidual American scientist can do to help UNESCO 
carry out its program more effectively. First of all, 
he can and should inform himself about the whole 
UNESCO program, and especially about the parts 
closest to his field. The UNESCO Courier, an excellent 
publication, and the recently reinstituted bulletin, 
Science in UNESCO, issued by the Office of Inter- 
national Relations of the National Academy of Sei- 
ences—National Research Council, are the key publica- 
tions. Next, he should not refuse lightly when a 
request comes to participate in one of UNESCO's 
affairs, whether it is a meeting, the preparation of a 
report, or a request to help select a man or woman 
for a special UNESCO post. We need scientists, 
young and old, who do not feel that international 
cooperation is a fine thing for the other fellow to 
practice, something that it is not for him or her! 
Third, UNESCO exists only by the grace of the gov- 
ernments of its member nations. If a program item 
is a good one, any American scientist who is com- 
petent to judge it should not hesitate to let the Na- 
tional Research Cuuncil, the Department of State and 
especially his Congressman and Senators, know how 
he feels about it all. Without strong support from 
those competent to judge the value of its program, 
United States participation in UNESCO cannot re- 
main truly effective. In the present climate of grow- 
ing suspicion of international activities, the Congress 
and the American people should turn to their experts 
in the field—in this special case to the American scien- 
tists—to ask for advice on whether or not it is of 
value for the future of our relationships with the rest 
of the world that we, continue to support UNESCO 
to the fullest possible extent. 

A small group of American scientists—of which I 
happen to be one—has followed the UNESCO pro- 
gram closely and we think it is a good one. But many 
more individuals should take an active interest in the 
whole program of UNESCO if the organization is to 
operate with broad American support. I know of no 
way in which a young American scientist desirous of 
participating actively in international scientifie co- 
operation can work more effectively on a broad scale 
than by looking carefully into the work that UNESCO 
is doing in the sciences and then by following up his 
study by informing the American public and our Con- 
gress about what he has learned. 

Barriers to international cooperation. International 
cooperation can be effective only if individual seien- 
tists or groups of scientists of different nationalities 
are willing and able to communicate freely. In the 
present climate of world opinion, with its strong 
emphasis on national security and partial secreey in 
scientific research, the permission to collaborate across 
national borders cannot always be granted freely. It 
is necessary that we examine carefully the barriers to 
international scientific collaboration that are in effect 
today, that we inquire into their reasonableness, and 
that we see how some of them, at least, may be over- 
come, 

There are many barriers to cooperation among sei- 
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entists living on different sides of national borders. 
The height of the barrier and the quality of the barbed 
wire used to render it effective depend very much on 
who wants to talk to whom, and across what border. 
But there is no denying that the average scientist is 
concerned with some sort of barrier in most of his 
contacts with his colleagues abroad. 

The simplest and yet one of the most formidable of 
all barriers is that of language. National pride is the 
principal reason for publication in a language known 
to only a relatively small fraction of the people work- 
ing in a given area of science; the difficulty of trans- 
lating from one’s own into another language is a sec- 
ondary .reason. Since the end of World War II, scien- 
tists from the United States and from many other 
countries have been especially concerned about the 
fact that most papers from the Soviet Union are pub- 
lished only in Russian, or in one of the languages of 
one of the Soviet Republics. However, before we con- 
demn this Soviet practice too violently, we should bear 
in mind the offense that we Americans are giving by 
our often rather arrogant presumption that everyone 
the world over should consider the English language 
as the sole reasonable medium for international com- 
munication. 

The language barrier, however, can be and is being 
overcome, The most direct approach is to take the 
time to learn to read and translate the new foreign 
language; some of our budding scientists are doing 
quite well in this respect; more power to them! It is, 
however, not practicable for most of the busy older 
scientists to learn a new language, and various serv- 
ices are assisting the scientist to overcome the lan- 
guage barrier. In astronomy, we have for many years 
solved the problem of the preparation of abstracts 
in English for papers in Russian on a cooperative and 
voluntary basis, through a series of mimeographed 
Astronomical News Letters. Special translation serv- 
ices have been instituted and a variety of multilingual 
abstracting journals have come into being. In this 
connection we should note the valuable assistance and 
initiative that UNESCO has provided to help create 
and support adequate abstracting and summarizing 
services. We note, further, that some progress is being 
made with the suggestion that it would not be diffi- 
cult for the Soviet scientists to provide English, 
French, or German abstracts with their papers; such 
a plan might have political appeal if Western Euro- 
pean and American journals were to issue in Russian 
abstracts of their published papers in return. 

The problem of barriers to personal communica- 
tions by mail is not a serious one for scientists in most 
countries of the world, but it must be considered 
briefly in connection with relationships between 
American and Soviet scientists. I am not concerned 
here with correspondence relating to classified mate- 
rial, an area in which world-wide communication is 
out of the question. The insurmountable barrier that 
exists in the classified area should not, however, dis- 
courage American scientists from communicating di- 
rectly by mail with their colleagues in the Soviet 
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Union (and in other iron-curtain countries) anything 
worth writing about in the nature of pure and un- 
classified research. I am sure that America, and Amer- 
iean science specifically, will stand to gain by the 
reestablishment of the normal practices of scientific 
correspondence with colleagues in all parts of the 
world. Here is one important area in which every 
scientist can act within the bounds of propriety as 
laid down by government regulations relating to 
classified material. It will take some honest courage 
and initiative for most of us to communicate with 
our colleagues on the other side of the iron curtain as 
freely as we do now with our scientific friends in 
Great Britain and Western Europe, but I believe 
firmly that all of us should make an honest effort to 
do so. In the absence of such effort our own science 
is in danger of turning provincial. 

The most serious barrier to international coopera- 
tion in our time is inability to travel freely across 
national borders for scientific discussion, laboratory 
visits, for attendance at scientific congresses. This 
barrier has two aspects: inability te obtain a pass- 
port and inability to obtain a visa. 

The passport problem for American scientists who 
wish to travel abroad is, at the moment, the less 
serious of the two problems. On the basis of my own 
personal experience, I would advise every American 
scientist who desires a passport for travel abroad to 
apply for it in plenty of time, preferably 4 months 
ahead. Given time, I think that the majority of de- 
cisions of the Department of State are fair and rea- 
sonable ones. 

The major problem today rests in the visa question 
—the problem of obtaining a visitor’s visa for a for- 
eign scientist who wishes to come to America. Our 
Department of State should not alone be held re- 
sponsible for the present unsatisfactory situation with 
regard to visas for foreign scientists desiring to visit 
the United States. Rather should the major blame rest 
upon the 82nd Congress that passed the MeCarran- 
Walter Immigration Act (over the veto of President 
Truman) and upon the 83rd Congress that did noth- 
ing to modify any of its provisions. It will not be 
necessary for me to go fully into the whole history 
of the present visa problem, since I may refer you 
at this point to two excellent articles by Victor F. 
Weisskopf in the Bulletin of the Atomic Scientists 
|8, No. 7 (Oct. 1952) ; 10, No. 3 (Mar. 1954) ]. A spe- 
cial visa committee of the Stanford Chapter of the 
Federation of American Scientists is at present ex- 
tending the earlier surveys and its report will be 
awaited with great interest. 

The present situation with regard to the visa prob- 
lem may be summarized briefly as follows: To obtain 
a visa for a visit to the United States, a foreign sei- 
entist must pass through a detailed, time-consuming, 
and often painful, investigation by an American 
consul in his home country. The investigation places 
great stress upon past associations, and many of the 
visitors-to-be feel that the whole tone of the inquiry 
is one of intrusion into his private affairs, Delays in 
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the completion of investigations are the order of the 
day, so much so that many scientists who are invited 
to visit the United States for a specific scientific meet- 
ing receive their visitors’ visas long after the meeting 
has been held! Every oné of us with administrative 
responsibility here at home and with connections 
abroad observes repeatedly for himself the frustra- 
ting effects of our present policy with regard to visi- 
tors’ visas. The situation has become sufficiently bad 
that many scientists abroad—and not only the physi- 
cists, who are hardest hit by these rulings—prefer to 
give up entirely, for the time being at least, the idea 
of coming to the United States for a visit. 

One direct result of the present restrictions regard- 
ing visitors’ visas is that fewer and fewer interna- 
tional scientific congresses are being held in the 
United States. Fortunately our Department of State 
is aware of the gravity of this aspect of the problem, 
and informal assurances have been given that every 
effort will be made to continue to make it possible 
for American scientists to be hosts to major interna- 
tional congresses, including those with members in 
iron-curtain countries. One case in point is the Inter- 
national Astronomical Union; Otto Struve of the 
University of California, President of the I.A.U., was 
encouraged by the Department of State to invite the 
astronomers to meet in the United States in 1958 or 
1961; there is a good chance that the invitation will 
be accepted. 

Hopeful as these signs of an easing of restrictions 
may seem, we should not lose sight of the fact that 
the basie source of all difficulties is the McCarran 
Act; it can be changed only by Congressional action. 

Basis for International Cooperation in Science. To 
the average nonintellectual in the United States, in 
my native Holland, and presumably also in the Soviet 
Union, international cooperation appears to be a 
noble but rather remote concept. When political and 
economic conditions combine to create a favorable at- 
mosphere between two nations, then the average man 
—or woman—takes a real interest in what happens 
across the border of the friendly nation and expres- 
sions of good will flow happily back and forth. But 
it often takes only a minor change for the worse 
in the political climate to effect a rather abrupt 
change of attitude, and vice versa. Perhaps the most 
striking ease of such a reversal of public attitude has 
oceurred since the end of World War II. Pearl Harbor 
and the Pacific war that followed aroused in the 
American people a deep hatred for Japan and its 
people, but within a short time: after the war our 
attitude became a directly opposite one and Japan 
and its people are now considered among the best 
of our friends. Tt is significant to note that this na- 
tional change of heart was brought about without the 
use of any obvious propaganda machinery on either 
side. Through our experiences with the fascist and 
communist worlds, we have learned how publie opin- 
ion of one nation with regard to another may be 
modified in even shorter order by the ruthless use of 
carefully designed propaganda techniques. 
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In general, the scientist is somewhat less affected 
than the average person by sudden changes in the 
political climate. Most scientists have learned by ex- 
perience that international friendships are a precious 
commodity, and that they go far deeper than formal 
relations between governments. I shall illustrate this 
point by citing my own experience with regard to 
Mexico. My first impulse té establish friendly rela- 
tions with Mexican scientists was fostered in part by 
the effective Good-Neighbor Policy of the Roosevelt 
Administration. But it did not take long before some 
of my most cherished personal friendships grew out 
of my acquaintance with Mexican scientists, mostly 
astronomers and physicists. No official cooling in po- 
litical relations between our governments, no incident 
real or imaginary, could readily change my _ basic 
attitude toward our southern neighbors. 

There is one special reason why, as a scientist, 
I am naturally in favor of international cooperation. 
Every scientist can reel off without prompting the 
names of a dozen scientists from different nations 
who have contributed greatly to the advance of re- 
search in his special field. No list of astronomers who 
have. brought my own field of Milky Way research to 
its present level would be complete without the names 
of one or more astronomers from the United States, 
Great Britain, Holland, Sweden, Germany, the Soviet 
Union, Canada, Mexico, and at least a half-dozen 
other nations. A scientist is often more keenly aware 
of the research project of a fellow-scientist in an- 
other country who is working close to his own spe- 


cialty, even though the two may be thousands of 
miles apart, than he is of the researches of a close 
personal friend in another field in the laboratory next 
door. It is because of this universality of common 
interest in science, which concerns itself very little 
with national borders, that scientists are by nature 
internationally minded. The large existing reservoir 
of good will among scientists of all nations should be 
tapped for the benefit of all people in all parts of 
the world. 

I might, in conclusion, dwell for a moment on the 
problem of the extent to which scientists should be 
proponents of world peace. On the highest level I feel 
strongly, that as scientists we have much as any class 
of people a mission of upholding the basic Christian 
doctrine that all men are brothers. Like everyone else 
in his right mind, we, as scientists, should help create 
conditions conducive to world peace and we should 
constantly bear witness to the unifying influence of 
science. 

I see my function as a scientist more like that of a 
missionary, or—perhaps more correctly—like that of 
a special ambassador. It is important to the future of 
the world that individual scientists on opposite sides 
of national borders should remain in contact with one 
another even in times of political tension. For as the 
political climate changes and the time comes for real 
progress toward world peace, we shall need ambassa- 
dors of good will from both sides who have long ago 
learned to speak each other’s language and who are 
capable of acting for the common good, 


News and Notes 


Friends of the Pleistocene 


The annual field meeting of the Friends of the 
Pleistocene was held 21-22 May at Malone N.Y. with 
about 70 people present. The meeting was under the 
leadership of Paul MacClintock assisted by Paul 
Bird, senior engineering geologist, New York Depart- 
ment of Public Works. 

Demonstration and discussion centered about (i) 
the possibility of two till sheets representing two 
episodes of glaciation separated by an ice-free epi- 
sode of the St. Lawrence lowland; (ii) the existence 
of large ice-dammed lakes, such as Lake Iroquois, in 
contrast to independent ice-marginal lakes whose 
shore lines may not reveal isostatic rise; (iii) the 
Pleistocene stratigraphy of the so-called “Malone 
Delta” which shows lower red-brown till below gray 
to buff till below dense silt capped with pebbly sand; 
(iv) the problem of whether the rounded NE-SW 
hills are drumlins or are ice-marginal features sub- 
sequently modified by the waters of the Champlain 
sea which has left their summits capped with a re- 
sidual deposit of stony, bouldery material impregnated 
with saxacava and macoma shells and the surround- 
ing lowlands buried in marine clays, silts, and sands; 
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(v) the engineering problems, encountered in con- 
struction of the St. Lawrence power and seaway 
project, of handling the “sensitive” clays of the area. 

At the dinner meeting Bird diseussed the glacial 
geology as encountered in engineering of the St. 
Lawrence Seaway. Nelson Gadd, of the Canadian 
Geological Survey, displayed his maps and described 
his tentative findings in the St. Lawrence valley in 
Quebec. Richard Goldthwait showed a new colored and 
sound educational film that he made last summer in 
North Greenland. 

Paut MacCuin rock 

Department of Geology, Princeton University, 
Princeton, New Jersey 


Report on Government Research 


A report on Research and Development in the Gov- 
ernment was submitted to the Congress on 31 May by 
the Commission on Organization of the Executive 
Branch of the Government, of which former President 
Herbert Hoover is chairman. The report points out 
that the Federal Government has organized the 
“largest integrated scientific and technical endeavor 
that any nation has ever attempted.” The cost for the 
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fiseal year starting 1 July will be approximately $2.4 
billion, in addition to expenditures by private indus- 
try and nonprofit institutions that will bring the total 
to more than $4.5 billion. The commission says: 


There is no tribute great enough to express the 
nation’s obligations to its scientists, engineers and 
military personnel, for their contributions to our con- 
stantly-increasing productivity and the strengthening 
of our national defense. And there can be no relaxa- 
tion in this effort. 


The commission makes five specific recommendations 
—three relating to the problems of research and de- 
velopment in the Department of Defense, one urging 
that “greater Federal support be given to basie and 
medieal research,” and one endorsing the administra- 
tive recommendations of a subcommittee of the eom- 
mission’s Committee on Business Organization of the 
Defense Department. The subcommittee, or task force, 
was presided over by Mervin J. Kelly, president of 
Bell Telephone Laboratories, Inc. Other members of 
the committee were Frederick L. Hovde, president of 
Purdue University; Robert M. Kimball, vice president 
of Massachusetts Institute of Technology; C. Guy 
Suits, vice president and director of research for the 
teneral Electrie Co.; and Clyde E. Williams, presi- 
dent of Battelle Memorial Institute. G. Terrell Selby, 
of Bell Telephone Laboratories, Inc., served as staff 
director. All but two of the task force’s 15 reecom- 
mendations can be effected, the commission points out, 
by administrative action in the Defense Department. 

The Kelly task force subcommittee shares the view, 
expressed in various quarters, that the Armed Services 
are not sufficiently daring and imaginative in their 
approach to radically new weapons and weapons sys- 
tems. The present organization is regarded as inade- 
quate for the initiation of such projects. Since the end 
of World War II, strikingly new approaches have 
been inspired largely through informal proddings by 
civilian scientists and technologists. It is pointed out 
that initiation of such important new projects should 
not be left to chance, 

The task foree recommends that the Assistant See- 
retary for Research and Development in the Depart- 
ment of Defense appoint a standing committee, report- 
ing directly to him, of outstanding basic and applied 
scientists. This committee would canvass periodically 
the needs and opportunities presented by new scien- 
tific knowledge for radically new weapons systems. 
This Assistant Secretary would be expected to imple- 
ment appropriately the committee’s recommendations 
when action is necessary. 

The task foree found “some basis” for concern 
about waste and excess expenditure through duplica- 
tion in the research and development programs of the 
Army, Navy, and Air Force. There is, the task force 
reported, a “self-sufficiency complex” in each of the 
services. Areas of “unwarranted” and “warranted” 
duplication exist. 

Although the report is devoted mainly to the task 
force subcommittee’s proposals for improving re- 
search in the Department of Defense, the commission 
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deplores the fact that “but a minor amount of basie 
research into the laws of nature and the nature of 
materials” is being carried on. 

Yet the safety, the increase of productivity and 
the advancement of healt in our nation must come 
from constantly increasing knowledge through funda- 
mental research. From these explorations come know]- 
edge, discoveries, inventions and progress. Out of 
about $2,400,000,000 Federal expenditudes proposed 
by the Budget for fiscal year 1956 on research and 
development work, probably less than $130,000,000 is 
to be devoted to Basie Research. Of this, the Defense 
agencies probably expend about $77,000,000. 

Of all the special research and development activi- 
ties inside and outside the Federal Government, the 
most beneficent to mankind has been in medical and 
health research. ... 

We are concerned over the facet that many private 
foundations devoted to research and education have 
in the recent past tended to deemphasize their medi- 
cal programs. .. . 

We are greatly concerned over the inadequate pub- 
lie and state support of our medical schools where 
our research technicians are trained and an important 
part of basic medical research is carried forward. No 
greater instance of university research need be cited 
than the dramatic accomplishment at the University 
of Pittsburgh by Dr. Jonas Salk in basic research 
which produced the polio vaccine. . . . 


The task force points out that through the econ- 
tracted programs of the military with the academic 
institutions and industry an effective relationship is 
maintained. This is supplemented by a large number 
of committees and panels selected from the nation’s 
scientific and technical communities by the Defense 
Department and the three services. The report says, 
however, that “Their effectiveness varies from great 
to small. There is need for administrative review and 
cleanup.” The suggestion is made that the use of the 
National Research Council and the National Academy 
of Seiences in establishing such committees could 
profitably be increased. 

The attention given to research and development 
in the top-level civilian organizations in the Army, 
Navy, and Air Force has been inadequate; few of the 
personnel involved have been trained in science and 
technology and few have had experience in research 
and development operation and administration. This 
is regarded as the “area of greatest organizational 
and personnel inadequacy in the work of research 
and development and one that promises greatest re- 
wards through correction.” 

The task force recommends, specifically, that an 
Assistant Secretary in each of the three military 
departments devote himself exclusively to research 
and development. Each office would have a small, 
specially trained staff. 

Since its studies were made, the task force notes, 
an Assistant Secretary for Research and Develop- 
ment who “meets the professional requirements” has 
been appointed for the Air Force. The task force 
urges that this official be provided with an adequate 
staff. The task force also notes a partial step in the 
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direction of its recommendation by the Navy, whieh 
it commends as an improvement but describes as still 
inadequate. 

Each of the military departments, sccording to the 
task foree, should initiate and operate its own re- 
search and development program. The authority of 
the Secretary of Defense to withhold funds from any 
proposed program can resuk, in effective coordination 
and integration of the programs of the three depart- 
ments and the elimination of unwarranted duplica- 
tion. The cost of the basic research programs of the 
three services in fiscal year 1954 amounted to $20 mil- 
lion. The task foree considers this level inadequate. 

Research and development operations are carried 
out by the three services in four ways—in their own 
installations, by private industry, by academic in- 
stitutions, and by nonprofit organizations. Of the $1.4 
billion appropriated for the 1954 fiseal year, 40 per- 
cent, or some $560 million was expended in the mili- 
tary department installations; 50 percent, or $700 
million, in industry; and 10 percent, or $140 million, 
in academic and nonprofit institutions. The task force 
believes that research and development and design 
operations are, in general, best performed by civilian 
agencies. It estimated that in 1954 $125 million of 
such work performed by the military was susceptible 
to shift into the civilian economy. 

Since the close of World War II, the military de- 
partments have greatly expanded their facilities and 
personnel for the operations of research and develop- 
ment. The operations performed there are generally 
at a lower level of effectiveness than could be realized 
if suitably placed in the civilian economy. 


The task force observes that major portions of the 
placement and monitoring of research and develop- 
ment programs, tests for evaluation, development aid 
to production, and current development activities 
must be performed by the military in its installations, 
but adds that frequently increased effectiveness and 
efficiency will be realized through operations by civil- 
ian organizations. The task force commends “the 
trend in this direction by the Air Force.” 

Both the Army and the Navy are aware of organiza- 
tional deficiencies, and have recently taken steps to 
inerease effectiveness and efficiency. These changes 
are an improvement, but are still inadequate. The 
task force points out that in contrast with the com- 
partmentalization by the Army and Navy of their 
research and development within several organiza- 
tions, the Air Force has a well-integrated organiza- 
tional structure. The Air Research and Development 
Command, established in 1950, is composed of a head- 
quarters organization and eleven centers distributed 
across the nation. The task force approves this frame- 
work, 

The task force recommends that the Secretary of 
the Army and his Chief of Staff give strong support 
to the research and development staff reorganization 
of last December and that a staff adequate in size and 
of the highest professional competence in research 
and development be provided. A similar recommenda- 
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tion is made that the Secretary of the Navy and re- 
sponsible senior officers give strong administrative 
support to the new functions of the Office of Naval 
Research in coordinating and integrating the develop- 
ment program of the Navy and that a competent re- 
search and development staff be created. 

The Kelly group, while reporting that real improve- 
ments in effectiveness and in economy of the military 
program are evident, considers the separation of the 
functions of research and development and of appli- 
cations engineering at the Assistant Secretary level 
unsound organization. The task foree believes that 
the two areas should be administered by one Assistant 
Secretary and recommends that the Department of 
Defensé assess the present arrangement with a view 
to the proposed consolidation. 

Because of the rotational assignment policies of the 
services and the inadequate appreciation of the neces- 
sity for career officers in research and development, 
the task force suggests that the military is not making 
the best use of those officers who have been trained in 
research and development. The constant rotation of 
officers between research and development and operat- 
ing command positions ignores the urgent need for in- 
creased specialization. A large fraction of the officers 
in the research and development program must have 
careers in this area. They should be excluded from 
the present cycle rotations from research and develop- 
ment to field assignments. 

Even in areas where officers are rotated only 
through technical assignments they are left on a par- 
ticular assignment for too short a period. The task 
foree recommends that the three military departments 
review policies and their implementation on career 
officers in research and development and that they 
limit the areas of rotation of research and develop- 
ment officers to technical assignments, at the same 
time increasing the time-period of assignment. 

The quality of the civil service employee eontribu- 
tion to research and development suffers through ina- 
bility to aequire and retain in the program enough 
men of adequate professional training and compe- 
tence. The professional training program for civilians 
in each of the three departments is good. Its improve- 
ment, while desirable, will not alone meet the situa- 
tion. Generally higher pay levels and a larger number 
of high level civil service positions are essential for 
the improvement of the situation and probably essen- 
tial to prevent deterioration. 


Scientists in the News 


The Special Training Division of the Oak Ridge 
Institute of Nuclear Studies completed its first special 
basic radioisotopes course for noncitizens 27 May. The 
31 participants from 22 countries were as follows: 
Francisco Aguirre-Batres, Institute of Nutrition of 
Central America and Panama, Guatemala City, C.A.; 
E. K. Janaki Ammal, Botanical Survey of India, 
Lucknow, India; Julio A. Bedoya, Hospital Obrero, 
Lima, Peru; Jaime Cortazar, Instituto Nacional de 
Cancerologia, Bogota, Colombia; George K. Daikos, 
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Athens University Medical School Service of Clinical 
Therapeuties, Athens, Greece; Donald A. Fraser, 
Petawawa Forest Experimental Station, Chalk River, 
Ont. Canada; Jorge E. Gavilondo, Havana, Cuba; 
Kenneth E. Hall, Ottawa Civic Hospital, Ottawa, 
Ont. Canada; Osman Hilal, Alexandria University, 
Alexandria, Egypt; Yutaka Hirata, Scientifie Re- 
search Institute, Ltd., Tokyo, Japan; Nagao Ikeda, 
Kyoiku University, Tokyo, Japan; Malini Jamikorn, 
Chulalongkorn University, Bangkok, Thailand; Fran- 
cis E. Jenkins, University of Buffalo, Buffalo, New 
York (Malvern, Victoria, Australia) ; Camilo Larrain, 
University of Chile School of Medicine, Santiago, 
Chile; Renat Lose, University of Ghent, Ghent, Bel- 
gium; Mohammad Magqsood, Punjab College of Ani- 
mal Husbandry, Lahore, Pakistan; Florencio A. 
Medina, Air Force of the Philippines, Camp Murphy, 
Quezon City, Philippines; Ruben Merenfeld, Hospital 
Vargas, Caracas, Venezuela; Augusto Moreno y 
Moreno, National University of Mexico, Mexico City; 
Cesare Rossi, Instituto Superiore di Sanita, Rome, 
Italy; Jose F. Saiz del Rio, Instituto de Edafologia, 
Madrid, Spain; Kauno E. Salimaki, Central Institute 
of Radiotherapy, Helsinki, Finland; Guenter 
Schramm, Institutum Divi Thomae, Cincinnati, Ohio 
(Nassau, Germany); Boshi Sen, Indian Agricultural 
Research Institute, New Delhi, India; Mohammed 
8S. H. Siddiqi, University of Peshawar, Peshawar, 
Pakistan; Thomas G. Stoddart, Ottawa Civie Hospi- 
tal, Ottawa, Ont., Canada; J. A. J. Stolwijk, Agri- 
cultural University, Wageningen, Netherlands; Chalio 
Surasiti, Phya Thai, Bangkok, Thailand; Ariel 
Tejera-Rivera, National University of Mexico, Mexico 
City; Mohamad H. Toosy, Nishtar Medical College, 
Multan, Pakistan. 


Charles G. Abbot, astronomer and retired secretary 
of the Smithsonian Institution, was honored on 31 
May, his 83rd birthday, by a reception at the Smith- 
sonian Building. This also was the 60th anniversary 
of his association with the institution, which he 
headed for 16 years. In connection with the oceasion, 


a bronze bust of Abbot by Alicia Neathery was un- 
veiled, 


Robert W. Trullinger, assistant administrator for 
experiment stations, Agricultural Research Service, 
U.S. Department of Agriculture, retired on 1 June. 
A leading advocate of close cooperation between the 
states and the Federal Government in agricultural 
research, and between research and extension work for 
the improvement of the nation’s agriculture, Trul- 
linger has had a distinguished career of 43 years’ serv- 
ice in the department. He is widely known at state 
land-grant colleges and universities throughout the 
country, both for his work with the experiment sta- 
tions and for his leadership in establishing agricul- 
tural engineering as a profession, In 1941 the Ameri- 
ean Society of Agricultural Engineers awarded him 
the John Deere medal, and in 1953 he received the 
USDA Distinguished Service Award. 

A native of Farragut, Iowa, Trullinger was grad- 
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uated from Towa State College in 1910 with a B.S. 
degree in civil engineering. In 1925 he received the 
professional degree of agricultural engineer from the 
same institution. Rutgers University awarded him the 
honorary degree of doctor of engineering in 1951. 

Entering the Department of Agriculture in 1912, 
Trullinger engaged in the organization, planning, and 
conduct of research on soils, drainage, fertilizers, and 
agricultural engineering as a staff anember of Office of 
Experiment Stations. He served during World War I 
as a research engineer officer in the Army. He was 
named chief of the Office of Experiment Stations in 
1946, and in 1947 was appointed to serve also as 
assistant research administrator of the former Agri- 
cultural Research Administration. Under the general 
reorganization of 1953, his title was changed to assist- 
ant administrator for experiment stations in the 
Agricultural Research Service. In these positions he 
has had responsibility for administration of Federal 
grant funds for agricultural research at the state ex- 
periment stations, for Federal territorial research, 
and for coordination of USDA research with that of 
the state experiment stations. 

Trullinger is a past vice president and president of 
the American Society of Agricultural Engineers; he 
served for more than 20 years as member or chairman 
of the society’s research committee. From 1931 to 
1936 he was active on the administrative board of the 
American Engineering Council. 


Carl R. Rogers, professor of psychology at the Uni- 
versity of Chicago and executive secretary of the uni- 
versity’s counseling center, has been awarded the 
Nicholas Murray Butler medal by Columbia Univer- 
sity. He was honored for his book, Psychotherapy and 
Personality Change, which was published in 1954. 
The citation pointed out the development in the book 
“of a philosophy and a method of psychotherapy 
especially consonant with the democratic doctrine of 
respect for every individual personality.” 


Mollie A. Geiss, professor of pathology at the 
Woman’s Medical College of Pennsylvania, has re- 
signed her post after 33 years of service on the fac- 
ulty. She will be succeeded by Isadore N. Dubin, at 
present chief of the hepatic pathology section of the 
Armed Forces Institute of Pathology. 


Joe Vincent Meigs will resign on 1 July as chief of 
staff of the Vincent Memorial Hospital, Boston, 
Mass., and chief of the gynecological service at Mas- 
sachusetts General Hospital, Boston. This will relieve 
him of administrative duties and allow him more time 
for his private practice and for his continuing re- 
sponsibilities as clinical professor of gynecology at 
Harvard Medical School and as gynecologist at the 
Palmer Memorial Hospital and the Pondville State 
Cancer Hospital. 


Three members of the Lehigh University faculty 
will retire on 30 June. Warren W. Ewing, professor of 
physical chemistry, has been with the university for 
35 years. Before joining Lehigh in 1920, he served in 
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the British Expeditionary Force in East Africa and 
taught at the Mission High School, Fatehgarh, India. 

Milton C. Stuart, professor of mechanical engineer- 
ing, leaves after 29 years of service. A graduate of the 
University of Pennsylvania, he taught at the U.S. 
Naval Academy and Rensselaer Polytechnic Institute 
before joining Lehigh. For a number of years he 
served as editor of Naval Prepulsive Power, a monthly 
digest of literature on mechanical engineering devel- 
opments. 

Adelbert Ford, head of the department of psychol- 
ogy, will retire after 24 years of service on the South 
Mountain campus. He is a graduate of the University 
of Michigan and has written three books, A Scientific 
Approach to Labor Problems, Group Experiments in 
Elementary Psychology, and The Story of Scientific 
Psychology. He will be succeeded as head of the de- 
partment by William L. Jenkins, professor of psychol- 
ogy. 


Jean I. F. King of the geophysies research directo- 
rate, Air Foree Cambridge Research Center, Cam- 
bridge, Mass., delivered the center’s first Gunter 
Loeser memorial lecture on 2 June. His subject was 
“The vertical temperature distribution on the Earth, 
Venus and Mars.” King was recently named winner 
of the Gunter Loeser memorial award for outstanding 
research in geophysics during 1954. The award is 
given in memory of Gunter Loeser, who was killed in 
a helicopter crash in 1953 while carrying out field ex- 
periments for the research center. 

King’s research has led to the formulation of a 
theory that attempts to make it possible to predict the 
temperature distribution on Mars and Venus, the two 
planets nearest the earth. The work is based on a study 
of the degree to which each planet’s atmosphere is 
impervious to light. His investigations indicate that 
there is a relatively motionless atmosphere on Mars, 
while Venus has a surface temperature of several 
hundred degrees, leading to the extreme turbulence 
and dust storms that permanently obscure the planet’s 
surface. 


The following are among those who have recently 
received honorary doctor’s degrees. 

Albany Medical College of Union University: 
Arthur Knudson, retiring chairman of the department 
of biochemistry, Albany Medical College; Joseph C. 
Hinsey, director, New York Hospital—Cornell Medical 
Center. 

South Dakota State College: Guy L. Boyden, head 
of the department of otolaryngology, University of 
Oregon Medical School; Ethel Austin Martin, nutrition 
consultant for the National Dairy Council; Harry L. 
Solberg, head of the School of Mechanical Engineer- 
ing, Purdue University. 

Thiel College: Benjamin F. Tullar, head of the de- 
velopment laboratory, Chemical Research Division, 
Sterling-Winthrop Research Institute. 

University of Western Ontario: E. R. Birchard, vice 
president (administration), National Research Council 
of Canada. 
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Newark College of Engineering: Henry Horton 
Armsby, chief of engineering education at the U.S. 
Office of Education; Donald C. Luce, president, Pub- 
lie Service Electric and Gas Co., N.J. 

Union College: John Bardeen, professor of physics 
and electrical engineering, University of Illinois, and 
Walter H. Brattain, Bell Telephone Laboratories, co 
inventors of the transistor. 

Uppsala University, Sweden: Beno Gutenberg, pro- 
fessor of geophysics and director of the Seismological 
Laboratory, California Institute of Technology. 

Blackburn College: John L. Wood, who is head of 
the department of biochemistry and on 1 July will be- 
come chief of the Division of Chemistry, University of 
Tennessee Medical Units. 


Walter S. Beach, professor of plant pathology at 
Pennsylvania State University, will retire on 1 July. 
He becomes an emeritus professor after 37 years of 
service that has been devoted largely to research upon 
diseases of vegetables, mushrooms, tobaceo, and turf 
grasses. 


Willard F. Libby of the U.S. Atomie Energy Com- 
mission recently delivered the 1955 Remsen Memorial 
lecture of the American Chemical Society’s Maryland 
section. The tenth American scientist to deliver the 
lecture, Libby spoke at Johns Hopkins University on 
“Tritium in nature.” 


Lincoln Constance, curator of the seed-plant collee- 
tions and chairman of the department of botany at 
the University of California, Berkeley, will succeed 
Alva R. Davis, emeritus professor of plant physi- 
ology, as dean of the College of Letters and Science, 
Berkeley, effective 1 July. 


Perry Wilson of the University of Wisconsin recently 
received the Pasteur award of the Society of Illinois 
Bacteriologists. Wilson is noted for his research on 
nitrogen fixation, particularly for his discovery that 
hydrogen acts as an inhibitor of nitrogen fixation. In 
his acceptance address he quoted Louis Pasteur’s 
dictum: “Chance favors only the prepared mind.” 


The 1955 Ciba award for accomp!ishment in en- 
docrinology was presented on 3 June to Jack Gross of 
the State University of New York duving the 37th 
annual meeting of the Endocrine Society. Gross, who 
is associate professor of anatomy at the College of 
Medicine in Brooklyn, was cited for his work on the 
thyroid gland since the introduction of radioiodine in 
the early 1940’s, and especially for his discovery and 
isolation of a new iodine compound, triiodothyronine, 
in human blood. Together with R. Pitt-Rivers of the 
National Institute for Medical Research, London, 
England, Gross isolated triiodothyronine from the 
thyroid of cattle, explored its physiological proper- 
ties, and synthesized it chemically, making it possible 
to test its effects on the body. 

In addition to a stipend of $1800, the Ciba award 
provides $700 for expenses if the recipient wishes to 
pursue, within 2 years, special investigative work at 
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a laboratory other than his own. Under this provision, 
Gross will take 6 mo leave in Feb. 1956; he hopes to 
work in the laboratory of Hans Krebs, Nobel laureate, 
at Oxford, England, on studies pertaining to enzy- 
matic reactions involving triiodothyronine. 


To honor outstanding engineering achievement in 
the field of agriculture, the American Society of Agri- 
cultural Engineers, on the occasion of its annual din- 
ner held 14 June at the University of Illinois, awarded 
the John Deere gold medal to Walter W. Weir, soil 
erosion specialist of Berkeley, Calif., and the Cyrus 
Hall McCormick gold medal to Robert P. Messenger, 
executive vice president of the International Har- 
vester Co., Chicago. 


In April Selman A. Waksman, director of the Insti- 
tute of Microbiology, Rutgers University, was elected 
a foreign associate of the French Academy of Sci- 
ences, 


Thomas J. Killian, dean of the School of Engineer- 
ing and Architecture at Catholic University, has been 
named deputy chief and chief scientist of the Office 
ef Naval Research. He succeeds Emanuel R. Piore, 
who resigned to accept a position as vice president 
and chairman of the Committee on Advanced Scien- 
tific Research of Aveo Manufacturing Corp. in New 
York. At a recent farewell reception, Piore received 
the Navy’s Distinguished Civilian Service “Award. 


The following appointments to assistant professor 
have been announced. University of Michigan : Thomas 
R. Riggs, biochemistry. Michigan State University: 
Theodore Delevoryas, botany. University of North 
Carolina: Clyde Ritchie Bell, botany. Los Angeles 
State College of Applied Arts and Sciences: Joseph 
Sacher, botany. 


Meetings 


The American Physical Society and the Canadian 
Association of Physicists will hold a joint meeting at 
the University of Toronto, Toronto, Canada, 22-24 
June. For the APS this will be the regular summer 
meeting in the East, held this year in Canada for the 
first time since 1947, Contributed 10-min papers of 
the society and the association are intermingled in the 
sessions, but the association begins its meeting 2 days 
before the APS; on the 21st and 22nd it will present 
symposiums on radiations as applied to medicine, and 
on physics in industry, as well as the address of presi- 
dent Larkin Kerwin. 

The APS division of electron physics has arranged 
& six-session program, since it will hold its major 
meeting of the year during the 3-day period. Invited 
speakers on the divisional program are H. E. Farns- 
worth, P. A. Forsyth, A. R. Hutson, L. Kerwin, H. J. 
Krusemeyer, A. D. MacDonald, D. K. C. MacDonald, 
H. 8S. W. Massey, P. M. Millman, H. A. Reiss, and 
T. Holstein. 

Invited papers on the general (as distinguished 
from the divisional) program have been solicited from 
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Canadian centers of research, from visiting British 
physicists, and from a few American universities 
not far from Toronto. The speakers are M. F. Craw- 
ford, P. Demers, A. E. Douglas, H. E. Duckworth, J. 
8. Foster, H. W. Fulbright, H. E. Gove, A. C. H. 
Hallett, P. Hartman, D. R. Hartree, G. Herzberg, F. 
A. Kaempffer, L. Katz, E. H. Kerner, 8S. A. Korff, 
P. Lorrain, J. M. Robson, J. Reekie, D. C. Rose, R. D. 
Russell, R. Skinner, H. G. Thode, and G. M. Volkoff. 

The 1955 August meeting of the American Physical 
Society, which will supplant the regular summer 
meeting in the West, will be held in Mexico City on 
29-31 Aug. This will be the first joint meeting with 
the Sociedad Mexicana de Fisica, and the first in the 
new buildings of the Universidad de México. For hotel 
reservations, write promptly to Aguirre’s Guest Tours, 
Luis Moya 5, México 1, D.F., Mexico. 


The Council of Participating Institutions of Ar- 
gonne National Laboratory will sponsor a Conference 
on the Use of Isotopes in Agriculture, at Michigan 
State University, 12-14 Jan. 1956. Coordinated with 
this, the AAAS and the Oak Ridge Institute of Nuclear 
Studies are arranging a related conference on atomic 
energy and agriculture, which will take place during 
the Atlanta, Ga., meeting of the AAAS, 26-30 Dec. 
At East Lansing there will be intensive coverage of 
laboratory problems, experimental problems, and re- 
sults. The Atlanta session will develop the present 
status and future outlook for applications of atomic 
energy in agriculture. Titles and 300-word abstracts 
for the Michigan meeting should reach E. W. Phelan, 
Argonne National Laboratory, Box 299, Lemont, IIlL., 
before 15 Oct. 


The preliminary program has been published for the 
117th annual meeting of the British Association for 
the Advancement of Science, which will be held in 
Bristol 31 Aug.-7 Sept. The president this year is 
Sir Robert Robinson, who has chosen the title “Sci- 
ence and the scientist” for his presidential address. 
The Lord Mayor of Bristol is the chairman of the 
local general committee, and the vice chancellor of 
the University of Bristol is chairman of the local 
executive committee. 

The program contains the titles of the addresses 
by the presidents of thirteen sections. There will be 
three evening lectures: the first will be given by C. F. 
Powell, Melville Wills professor of physies at the 
University of Bristol. His address on “Experiments 
at great altitudes with free balloons” will deal, in part, 
with nuclear physics in the very high-energy region. 
B. J. C. Atkinson of the department of prehistoric 
archeology of the University of Edinburgh will speak 
on “Stonehenge in the light of recent research.” H. 
D. F. Kitto, H. O. Wills professor of Greek, Univer- 
sity of Bristol, will deliver an address on “Scientific 
and dramatic modes of thought” on 4 Sept. 

Several of the scientific members of the British 
North Greenland Expedition will participate in the 
meeting. They will lecture at a public afternoon 
session and they will take part in the proceedings of 
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certain sections. They will also show an exhibit of 
photographs and materials illustrating the expedi- 
tion’s work. 

In the past, scientific films have been shown at 
section meetings, and during the whole of the last 
morning of the meeting. This year, because of the 
increasing importance of the film in scientifie work— 
and as a medium for the interpretation of science to 
the public—it has been decided to have daily sereen- 
ing of selected films, each session lasting for about 
3 hr. 

Many foreign guests have been invited to go to 
Bristol, and among those who have already accepted 
are Sydney Chapman and Lloyd Berkner, president 
and vice president of the International Committee for 
the International Geophysical Year. The final pro- 
gram will be published early in August. For informa- 
tion write to the association of Burlington House, 
London, W.1. 


The 7th national meeting of the Operations Research 
Society of America will be held 15-16 Aug. at the 
Hotel Statler, Los Angeles, Calif. Meeting chairman 
is Robert A. Bailey, Military Operations Research 
Division, Lockheed Aircraft Corp., Burbank, Calif. 
In addition to contributed papers, sessions on opera- 
tions research in West Coast industry and govern- 
ment, computer developments affecting operations re- 
search, and methods and training will be held. This is 
the society’s first meeting on the West Coast. 


Society Elections 


Federation of American Scientists: chairman, Donald 
J. Hughes, Brookhaven National Laboratory; v. chair- 
man, Lothar W. Nordheim, Duke University; sec., 
John R. Stehn, Knolls Atomie Power Laboratory; 
treas., Arthur S. Wightman, Princeton University. 


Sigma Pi Sigma: pres., Vincent E. Parker, Louisiana 
State University; v. pres., Stanley 8. Ballard, Seripps 
Institution of Oceanography; exec. sec., Marsh W. 
White, Pennsylvania State University. ; 


American Academy of Arts and Sciences: pres., John 
KE. Burchard, Massachusetts Institute of Technology ; 
v. pres. for mathematical and physical sciences, Ed- 
ward L. Bowles; v. pres. for biological sciences, Hud- 
son Hoagland, Worcester Foundation for Experi- 
mental Biology; v. pres. for the social arts and sci- 
ences, David F. Edwards, Saco Lowell Shops; v. 
pres. for the humanities, Robert Ulich; see., Wil- 
liam C. Greene; treas., Thomas B. Adams. 


National Health Council: pres., Hugh R. Leavell, 
Harvard School of Public Health; pres.-elect, Leona 
Baumgartner, New York City Department of Health; 
sec., James E. Perkins, National: Tuberculosis Asso- 
ciation; treas., Philip R. Mather, American Social 
Hygiene Association. The vice presidents are A. W. 
Dent, Dillard University; Theodore G. Klumpp, 
Winthrop-Stearns, Ine.; and Basil O’Connor, Na- 
tional Foundation for Infantile Paralysis. 


17 June 1955 


American Psychiatric Association: pres., R. Finley 
Gayle, Jr., Medical College of Virginia; pres.-elect, 
Francis J. Braceland, Institute of Living, Hartford, 
Conn.; sec., William Malamud, Boston University; 
treas., Jack R. Ewalt, Commissioner of Mental Health 
for Massachusetts, Boston. 


Association of Southeastern Biologists: pres., Alvin 
B. Beatty, Emory University; pres.-elect, George C. 
Kent, Jr., Louisiana State University; v. pres., A. J. 
Sharp, University of Tennessee; sec., J. C. Dickinson, 
University of Florida; treas., J. P. Reynolds, Florida 
State University. 


American Association of Colleges of Pharmacy: pres., 
Linwood F. Tice, Philadelphia College of Pharmacy 
and Science; pres.-elect, Harold G. Hewitt, University 
of Connecticut; v. pres., Francis J. O’Brien, Union 
University, Albany, N.Y.; chairman executive com- 
mittee, Louis C. Zopf, State University of Lowa; sec.- 
treas., Richard A. Deno, University of Michigan. 


Alabama Academy of Science: pres., Ralph L. Cher- 
mock, University of Alabama; pres.-elect, J. Allen 
Tower, Birmingham-Southern College; sec., Herbert 
A. MeCullough, Howard College; treas., Locke White, 
Southern Research Institute, Birmingham. The vice 
presidents (each also chairman of a section) are 
Everett Bishop, University of Alabama; Frank J. 
Soday, Chemstrand Corp., Decatur; George W. Swin- 
del, Geological Survey, University; J. M. Stauffer, 
Alabama Department of Conservation, Montgomery ; 
J. L. Hammond, Southern Research Institute, Bir- 
mingham; George R. Byrum, First Federal Savings 
and Loan Association, Birmingham; Ted C. Cobun, 
Indian Springs School, Helena; H. Ellsworth Steele, 
Auburn. Representative to the AAAS council is 
Father Patrick H. Yaneey, Spring Hill College. 


Nebraska Academy of Sciences: pres., Paul Stage- 
man, University of Omaha; v. pres., Robert G. 
Bowman, University of Nebraska; sec., C. B. Sehultz, 
University of Nebraska; cor. sec., Milton Beckmann, 
University of Nebraska; treas., C. E. Rosenquist, 
University of Nebraska. Representative to the AAAS 
council is Vietor Levine, Creighton University. 


North Dakota Academy of Science: pres., Harry B. 
Hart, Jamestown College; v. pres., W. E. Cornatzer, 
University of North Dakota; sec.-treas., J. Donald 
Henderson, University of North Dakota. 


Virginia Academy of Science: pres., Walter 8. Flory, 
Jr., University of Virginia; pres.-elect, Edward 8. 
Harlow, American Tobacco Co.; sec.-treas., Foley F. 
Smith, Box 1420, Richmond 11. 


The American Nature Study Society: pres., Malvina 
Trussell, Tallahassee, Fla.; v. pres., Richard Weaver, 
University of Michigan, Ann Arbor; sec., Helen B. 
Ross, State Teachers College, Fitchburg, Mass.; treas., 
Gilbert Mouser, Michigan State University, Lansing. 
The representative to AAAS council is FE, L. Palmer, 
Ithaca, N.Y. 
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The American Association of Petroleum Geologists : 
pres., G. M. Knebel, Standard Oil Co. (N.J.), Rocke- 
feller Plaza, New York; past pres., Edward A. 
Koester, Wichita, Kans.; v. pres., Horace D. Thomas, 
state geologist, Laramie, Wyo.; sec.-treas., William 
A. Waldschmidt, 311 Leggett Bldg., Midland, Tex.; 
editor, W. C. Krumbein, Northwestern University; 
exec. dir., Robert H. Dott, AAPG, P.O. Box 979, 
Tulsa, Okla. 


Education 


Some 69 faculty members and students from 41 
educational institutions have accepted summer ap- 
pointments at Argonne National Laboratory, Lemont, 
Ill. The laboratory, operated by the University of 
Chicago for the U.S. Atomic Energy Commission, 
makes such appointments annually to encourage re- 
search and to strengthen teaching in fields related to 
atomic energy. Last summer 22 faculty members and 
7 students from 24 institutions were in residence at 
the laboratory. 


The department of speech of West Virginia Univer- 
sity has been authorized to offer a course of study 
leading to the M.S. degree in speech correction and 
audiology. The significance of this new curriculum is 
that it will permit the admission of students holding a 
baccalaureate degree who do not have the undergrad- 
uate hours in speech at present required for entrance 
to the master of arts program in speech. Under the 
new plan, anyone with a baccalaureate degree from an 
accredited institution who also has had at least 2 years 
of successful professional experience in psychology, 
sociology, medical sciences, nursing, or teaching, can 
be admitted. The curriculum established for the 
achievement of the degree includes basic and advanced 
courses in speech correction, pathology, audiology, 
and psychology, and in addition, supervised clinical 
experience. Detailed information may be obtained 
from the Head, Department of Speech, West Virginia 
University, Morgantown, W.Va. 


Western Reserve University has announced the 
establishment, at its School of Library Science, of the 
Center for Documentation and Communication Re- 
search. In cooperation with industry, government, and 
education, the center will conduct a program of re- 
search, guidance, and education directed toward im- 
proving the organization and use of recorded in- 
formation. 

Jesse H. Shera, dean of the School of Library 
Science, is supervisor of the center; the director and 
assistant director, respectively, are James W. Perry 
and Allen Kent. Research chemists who are special- 
ists in documentation, both Perry and Kent hold the 
rank of associate professor of library science at West- 
ern Reserve. They have worked together since 1951, 
first at Massachusetts Institute of Technology and 
more recently at Battelle Memorial Institute, Colum- 
bus, Ohio. Both are experienced in the use of high- 
speed electronic devices in searching and correlating 


scientific information; in addition, Perry is a special- 
ist in synthetic detergents and explosives and in sei- 
entific Russian, and Kent is a research worker in 
organic chemistry. Both have written widely on the 
documentation of scientifie information. For 8 years 
Perry was chairman of the American Chemical So- 
ciety’s committee on scientific aids to literature and 
now he is an American representative on the com- 
mission on codification, ciphering, and punched-card 
techniques of the International Union of Pure and 
Applied Chemistry. Kent is on the special classifica- 
tions committee of the Special Libraries Association. 


A new two-story astronomical library building has 
just been completed at the University of California’s 
Lick Observatory in Mount Hamilton. With the ex- 
ception of the U.S. Naval Observatory library in 
Washington, D.C., the Lick Library is the largest and 
most complete astronomical library in the United 
States. Its nearly 25,000 bound volumes include many 
complete sets of periodicals and a number of old and 
rare books. 

The new building, although it contains only 5000 
ft?, is expected to take care of the future library 
space needs for the observatory for more than 50 
years. The acquisition of books is limited to astronomy 
and closely related fields. 


Grants, Fellowships, and Awards . 


A 2-year project to study relationships between lan- 
guage structure and patterns of thought, the South- 
west Project in Comparative Psycholinguistics, has been 
initiated by the Social Science Research Council of 
New York through its committee on linguistics and 
psychology. The study is being supported by a grant 
from the Carnegie Corporation of New York. During 
July and August a group of 18 psychologists, anthro- 
pologists, and linguists will meet at the University of 
New Mexico in Albuquerque to plan the first phases 
of this investigation, which will subsequently be car- 
ried out in the Southwest among various Indian and 
other cultures. John B. Carroll, Harvard University 
psychologist, is director of the project. Associated 
with him on the senior staff are Stanley S. Newman, 
a linguist at the University of New Mexico; Edward 
P. Dozier, an anthropologist at Northwestern Univer- 
sity and himself an American Indian who came from 
one of the Pueblo groups in New Mexico; and Joseph 
B. Casagrande, an anthropologist on the staff of the 
Social Science Research Council at its Washington, 
D.C., office. 

One of the primary goals of the research is to in- 
vestigate the theory that the structure of a language 
influences the thought processes of its speakers in 
many subtle ways of which these speakers are un- 
aware. This theory was proposed by the late Benjamin 
Lee Whorf, who made several studies of the Hopi 
Indian language that tended to support his views. In 
order to follow up Whortf’s ideas, the members of the 
research staff plan to make intensive studies of a num- 
her of Indian languages, correlating the findings with 
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results of a variety of psychological tests and experi- 
ments. 

Another goal of the research is to see whether the 
results obtained from psychological studies of the 
speech and thought processes of white Americans 
ean be duplicated with individuals of other races, lan- 
guages, and cultures. It is hoped that the final results 
of the project will be useful in understanding lan- 
guage behavior, particularly as it affects the ways 
human beings think, solve problems, and converse 
about their daily experiences. It is also possible that 
the results will have implications for the promotion of 
better communication between peoples having differ- 
ent cultures and speaking diverse languages. 


The Fannie E. Rippel Foundation of Newark, N.J., 
has awarded $100,000 to Columbia University for 
research in cardiovascular and renal diseases and can- 
cer. The Rippel Foundation has an endowment of 
$11,000,000. 


Research and teaching fellowships are available at 
the New York University College of Dentistry. The 
stipend in each instance is approximately $3500. Ap- 
plication blanks may be obtained from the Committee 
on Research and Fellowships, College of Dentistry, 
New York University, 209 E. 23 St., New York 10. 


In the Laboratories 


More than 1500 employees of the Radio Corporation 
of America are taking courses at colleges and universi- 
ties outside working hours under the corporation’s 
Tuition Loan and Refund Plan. This plan makes it 
possible for employees to borrow money to pay the 
tuition for college courses; after the successful eom- 
pletion of the selected courses, the amount is refunded 
by the corporation. Also, employees who choose to 
pay for the courses themselves are reimbursed when 
the work has been successfully completed. During 
1954 R.C.A. spent $141,000 for education reimburse- 
ments. 


Last month the Universal Atomics Corp., manufac- 
turer of nucleonic instruments, opened a new street- 
level display area at 19 E. 48 St., New York, for the 
retail sale of atomic instruments. The new unit is de- 
signed to aid amateur and professional prospectors in 
the mining and oil industries, and to serve as a public 
information center on all phases of atomie informa- 
tion. The showplace handles the products of most lead- 
ing instrument manufacturers; items for sale include 
geiger counters with prices starting at $19.95 and 
scintillation counters that cost up to $4995. 


Engineers at the Convair Division of General Dyna- 
mics Corp., San Diego, Calif., have devised solar 
furnaces from war-surplus antiaircraft searchlights. 
At a cost of $400 apiece, three 60-in. searchlights 
were acquired to augment Convair’s 120-in. solar 
furnace, which has been in operation for a year in the 
high-temperature testing of metals, plastics, ceramics, 
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and other materials used in aireraft and missiles. 
Only minor modifications were necessary to convert 
two searehlights into furnaces that produce tempera- 
tures of more than 7000°F. The searchlight mirrors 
concentrate sun rays on a focal point that is 0.3 in. 
in diameter, and at this point very high temperatures 
ean easily be produced. By comparison, an oxyacety- 
lene torch develops a temperature of about 5800°F. 

Under ideal atmospheric conditions and with a 
perfect parabolic mirror, solar furnaces can produce 
temperatures of 8500°F—approximately 85 percent 
of the temperature of the sun’s surface. The intense 
heat melts most common materials in seconds. Some 
specimens are shattered by thermal shock when moved 
into the focal point. 


A tropical test station, Sun Tests Unlimited, Inc., 
has been established in Sarasota, Fla., by Charles B. 
de Maya for field-storage, sunlight, insect-infestation, 
and weathering studies on foods, textiles, candies, 
paints, plasties, and wood produets. 


Instruments 


The American Optical Co. has announced a new 
B-D-H micr ipulator that is manufactured by the 
Hastings Laboratories, Bass River, Mass. The instru- 
ment operates on the principle of thermal expansion 
of electrically heated fine wires. Up to four different 
microtools can be placed in the microscopic field at one 
time, and any selected pair of these can be used simul- 
taneously. The unused pair is held in constant readi- 
ness. The tools, which are held in magnetic chucks, are 
controlled by a pair of joysticks that permit move- 
ment in all directions. A gain control provides ad- 
justment of the hand-to-tool ratio. A sliding, locking 
microscope table allows quick changing of tools and 
tissue chambers. (American Optical Co., Instrument 
Div., Dept. Se., Buffalo 15, N.Y.) 


Control of the maximum torque transmitted from 
a driving to a driven machine can be obtained with a 
newly designed torque-limiting coupling. Up to the 
limit to which it is adjusted, the torque coupling acts 
like a conventional flexible coupling; beyond this limit 
the coupling permits a free-wheeling or slip effect be- 
tween its two halves. Couplings are available in stand- 
ard nominal ratings from 24 to 100,000 in. Ib; all 
couplings ean be adjusted +50 percent from their 
nominal ratings. (Techniflex Corp., Dept. Se., Port 
Jervis, N.Y.) 


Bausch and Lomb has released a new dual-grating 
spectrograph. One grating, with a range of 2000 A 
(first order), operates in a practical range of 1850 
to 24,000 A; the second, with a range of 1000 A (first 
order), operates in a practical range of 1850 to 12,- 
000 A. The spectra are recorded on a flat 4- by 10-in. 
plate or on two 2- by 10-in. plates. The instrument 
has a “step-variable” slit: any one of several widths 
can be placed in operation by means of dial selection 
knob. Dispersions are available from 8 A/mm to 1.33 
A/mm; the optical system allows each grating to 
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operate at £/24; electric controls are almost all auto- 
matic; and the resolution is more than 160,000 in the 
second order. (Catalog D-272. Bausch & Lomb Op- 
tical Co., Dept. Se., 635 St. Paul St., Rochester 2, 


A new infrared water bath maintains a constant 
temperature within 0.001°C. Controls, heater, and 
circulating pump are located in the base of the unit, 
and operation outside the nominal temperature range 
can be obtained without placing accessory equipment 
in the bath. Nominal operating range is from room 
temperature to $5°C; all controls and fittings are rated 
for operation between 10° and 100°C. (Chicago Ap- 
paratus Co., Dept. Se., 1735 N. Ashland Ave., Chicago, 
Ill.) 


Miscellaneous 


The current issue of the International Social Bulle- 
tin, UNESCO quarterly publication, is devoted to 
the theme “Mathematics and the social sciences.” The 
journal discusses the application of mathematics in 
the so-called “sciences of man”—as differentiated 
from the natural sciences. A copy of the Bulletin may 
be obtained for $1 from the Columbia University 
Press, 2960 Broadway, New York 27. 


A new agency for testing drugs reported to have anti- 
rheumatic effects has been organized under the aus- 
pices of the Arthritis and Rheumatism Foundation. 
Tt will be known as CENTA, the initials of Committee 
for Evaluation of New Therapeutic Agents. John 
Lansbury of Philadelphia, chairman, said at the 3 
June meeting in Atlantic City of the American Rheu- 
matism Association that 26 arthritis clinics in 12 states 
have already agreed to participate in CENTA’s work. 


Notice is hereby given that from 31 Nov. 1955 the 
International Commission on Zoological Nomenclature 
will start to vote on the following cases, involving 
the possible use of the plenary powers, for the pur- 
pose specified against each entry. Full particulars of 
these cases were published on 31 May 1955 in parts 
5 and 6 of vol. 11, Bulletin of Zoological Nomencla- 
ture. (i) Sphenodon Gray, 1831, (Cl. Reptilia), vali- 
dation of emendation from Sphaenodon; Sphenodon- 
tidae Cope, 1870, validation of; (ii) Hemiprocne (Cl. 
Aves) validation of, as from Nitzsch, 1829; (iii) 
Fistulipora MeCoy, 1846, (Cl. Bryozoa) validation 
of; (iv) Aucella Keyserling, 1846, (Cl. Lamelli- 
branchiata) validation of; (v) Muntiacus (Cl. Mam- 
malia) validation of, as from Rafinesque, 1815; (vi) 
Scorpio Linnaeus, 1758, (Cl. Arachnida), designation 
of Scorpio maurus Linnaeus, 1758, as type species of, 
and suppression of europaeus Linnaeus, 1758; (vii) 
Oxypoda Mannerheim, 1831, (Cl. Insecta, Order 
Coleoptera), designation of Oxypoda_ spectabilis 
Maerkel, 1844, as type species of; (viii) gambianus 
Ogilby, 1835, (Cl. Mammalia), validation of, and 
designation as type species of Heliosciurus Troues- 
sart, 1880; (ix) silvestris Sehreber, [1777], valida- 
tion of, as name for European wildeat; (x) Phaco- 


choerus Cuvier, 1826, (Cl. Mammalia), validation of; 
(xi) Odobenus Brisson, 1760, (Cl. Mammalia), vali- 
dation of. 

Proposals are also made for the adoption of “Dee- 
larations”: (i) defining the expression monotypical 
genus; and (ii) defining the combination to be at- 
tributed to the specific name for a species described 
as belonging to one genus, but for which at the same 
time a second nominal genus is established condition- 
ally. Attention is also drawn to the proposed rejee- 
tion of names given to the so-called “Piltdown Man” 
as being names given to a fictitious form. Comments 
should be sent as soon as possible to Francis Hem- 
ming, Secretary to the Commission, 28 Park Village 
East, Regent’s Park, London, N.W. 1. 


The National Multiple Sclerosis Society, 270 Park 
Ave., New York 17, in cooperation with its sister or- 
ganization, the Multiple Sclerosis Society of Canada, 
is still seeking to locate twins who have multiple 
sclerosis. Persons who are members of identical or 
fraternal twinships, one or both of whom are suffering 
from this disease, or who may know of twins either 
identical or fraternal who have this disease, are urged 
to communicate with Ntinos Myrianthopoulos, gene- 
ticist-in-charge of Multiple Sclerosis Studies, the 
Dight Institute for Human Geneties, University of 
Minnesota, Minneapolis, Minn. 

This search was initiated last fall in order to assist 
a multiple sclerosis research project that is being car- 
ried out at the University of Illinois under the diree- 
tion of Roland P. Mackay. To date, 33 sets of twins 
have been located in this country, and it is estimated 
that there are approximately 350 more to be found; 
it is thought that there are about 40 sets of afflicted 
twins in Canada. 


The first issue of Weather Research, thought to be 
the only monthly magazine dealing exclusively with 
weather forecasts, was released in April by Blewett 
Weather Service. The contents are concerned solely 
with weather forecasts and weather changes and their 
effects, for the 222 main weather areas of the United 
States, with special emphasis on the western states. 
Charts show mean figures for maximum, minimum, 
and normal precipitation and temperature. Weather 
maps also indicate above-normal, below-normal, and 
normal precipitation and temperature expectations 
throughout the country. 

S. E. Blewett, the editor, has specialized in weather 
forecasting since 1938; during the war he was in 
charge of meteorological research and long-range 
weather forecasting for military purposes at Cali- 
fornia Institute of Technology. In his research, which 
included a study of more than 15,000 weather maps, 
he classified the last 40 years of North American 
weather. From this, 14 basic’ patterns emerged with 
variations according to season, the basis for Blewett’s 
present long-range weather forecasts. The subscrip- 
tion rate is $100 a year, and the journal is available 
from the Blewett Weather Service, 20069 Black Rd., 
Los Gatos, Calif. 
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Book Reviews 


Cellulose and Cellulose Derivatives. pt. 11. Emil Ott, 
Harold M. Spurlin, and Mildred W. Grafflin, Eds. 
vol. V of High Polymers. Interscience, New York— 
London, rev. ed. 2, 1954, viii+ 511-1055 pp. Illus. 
$12. 


This is a continuation of what was so ably done in 
part I of this treatise. The principal chapters deal 
with the manufacture of cellulose from its natural 
sources, its conversion into paper products, and the 
chemistry of the cellulose esters, ethers, and the 
xanthate. 

Although full consideration is given to the under- 
lying chemical principles on which the respective in- 
dustries are based, the nature of the subjects justifies 
considerably more attention to the technologie aspects 
than was found necessary in the preceding part. Like 
part I, this volume contains no index, and part ITT 
is required to make it especially useful for reference 
purposes. 

Pulping, bleaching, and alkaline refining are ade- 
quately and splendidly treated for this type of book. 
It is to be regretted, however, that it was found neces- 
sary to abbreviate the discussions of the currently im- 
portant prehydrolysis pulping procedure to a single 
paragraph. Were more space allotted, the section on 
the refining of wood cellulose would undoubtedly have 
ineluded further reference to other important factors, 
such as the influence of chosen conditions during 
chlorination and the relative advantages of cold and 
hot alkaline procedures for the manufacture of the 
high alpha cellulose wood pulps. 

The section that describes the actual conversion of 
wood pulp to paper is well prepared and serves the 
intended purpose. The various theories of beating are 
excellently presented. The influence of hemicellulose 
in the wood pulps is diseussed and some reference is 
made to the role played by pentosans. With further 
expansion of the subject, the authors would undoubt- 
edly have noted that type and history, as well as total 
amount of pentosans, are also determining factors. 

The subject of cellulose reactivity is fully and ad- 
mirably discussed and is up to date. Surely much 
more will be known of this interesting behavior by the 
time the next edition of this work is compiled. Caleu- 
lation for theoretical arrangements of substituent 
groups is given in considerable detail, and the useful- 
ness of statistical consideration as a guide to research 
programs is stressed. This study of increased ac~>ssi- 
bility by swelling and of partial loss of reactivity on 
drying has been, and will continue to be, a fruitful 
field. 

The section on organic esters has been completely 
revised. It places new and major emphasis on such 
items as the role of sulfurie acid catalyst during 
esterification, the preferential esterification of pri- 
mary hydroxyls, the importance of the ratio of pri- 
mary and secondary hydroxyls present in the hy- 
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drolyzed ester, and the very important subject of 
ester stability. 

Although much of the chapter that deals with 
xanthate and regenerated cellulose is necessarily a 
repetition of the material in the 1943 edition, the 
technologie progress made in the last decade, as well 
as the modern concepts that aim to explain more 
satisfactorily the practical knowledge of this indus- 
try, are presented in a clear and concise manner. 

This second part fulfills the promise of the first 
and continues to mark Cellulose and Cellulose Deriva- 
tives as an excellent work that possesses both educa- 
tional value and utility for the student and the pro- 
fessional practitioner. 

Georce A. RicHTER 
Wood Cellulose Development Division, 
Eastman Kodak Company 


Treatise on Invertebrate Paleontology. Raymond C. 
Moore, Ed. pt. D, Protista 3: Protozoa (chiefly 
Radiolaria and Tintinnina), Arthur Shackleton 
Campbell and Raymond C. Moore. Geological So- 
ciety of America; Univ. of Kansas Press, Law- 
rence, xii +195 pp. 1954. Illus. $3. 


This very meaty part of the Treatise considers the 
Actinopoda and Heliozoa by Moore; then the Radio- 
laria by Campbell; the Sporozoa and Ciliphora by 
Moore; and lastly the Tintinnina by Campbell. 

The several groups considered by Moore are those 
most lacking in fossils or even unknown as fossils 
but are justified in being included. Some have rare 
fossils and others such as the Sporozoa must have a 
paleontologic history and played an important, 
although unknown, part in evolution. The very com- 
pleteness of their inclusion is wise. 

The two groups handled by Campbell are most im- 
portant. It is the first time since Haeckel’s Challenger 
Report in 1887 that the Radiolaria, both recent and 
fossil, have been studied as a group and the classi- 
fication been brought up to date and emended in the 
light of recent knowledge and the Rules of Zoological 
Nomenclature, a very necessary and valuable study. 

The subclass Radiolaria is divided into the order 
Porulosida with two suborders, 12 superfamilies, 57 
families, 95 subfamilies, 474 genera, and 504 sub- 
genera; and the order Osculosida with two suborders, 
11 superfamilies, 46 families, 87 subfamilies, 427 
genera, and 258 subgenera. In all, 901 genera and 
762 subgenera are in the subclass. These are treated 
systematically with numerous genetic illustrations 
through some 133 pages of text. Some of the fig- 
ures are very complete (for example, Fig. 8 has 65 
drawings). 

The suborder Tintinnina, one of the subdivisions 
of the ciliate protozoans that do leave fossils, is also 
by Campbell. Here he has brought together all the 
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genera living and fossils known up to Jan. 1953. 
He lists 13 families, 11 subfamilies, 73 genera, and 
23 subgenera and illustrates 60 genera, including all 
known fossil ones. 

The morphology (with a glossary), the biology, the 
ecology, the geologie distribution, the method of 
study, and the classification are skillfully handled for 
the two major groups. For the student of micropale- 
ontology this book is a must, and all protozoologists 
should study it as well. 

E. WiLtarp Berry 
Department of Geology, Duke University 


Advanced Organic Chemistry. E. Earl Royals. Pren- 
tice-Hall, New York, 1954. xii+ 948 pp. Illus. $12. 


Until the appearance of Advanced Organic Chem- 
istry, no textbook had attempted an advanced-level 
survey of a broad range of factual material unified 
by the intensive use of modern electronic theory. 
Royals has succeeded admirably in presenting eleec- 
tronic theory “as a practically useful aid to the un- 
derstanding and memory, not as a predictive tool.” 
The book is particularly suited for the first-year grad- 
uate course in organic chemistry. 

Part 1 begins with a survey of principles governing 
structure and reactivity of organic compounds. There 
follow chapters devoted to alkanes, cycloalkanes, 
alkenes, aromatic hydrocarbons, and alkynes. Part 2 
deals with carbonyl compounds of all types. A short 
chapter on the nature of the carbonyl group is fol- 
lowed by chapters on methods of preparation of car- 
bonyl compounds, addition reactions of carbonyl com- 
pounds, and reactions of carbonyl compounds de- 
pendent on active hydrogen. Throughout the 846 
pages of actual text, emphasis is placed on chemical 
transformations and their mechanistic interpretations. 
The large number of structural formulas facilitates 
understanding. Structure as such and particularly 
physical methods for determining structure are not 
emphasized. The beok generally is well documented, 
literature references for the most part ending at 
1950. The excellent 90-page subject index greatly in- 
creases the usefulness of the book. Specialized subject 
material purposely is omitted, and ‘fundamental 
knowledge” is emphasized. Results of kinetic and 
stereochemical studies are used with pleasing fre- 
quency and force. However, it is to be regretted that 
a systematic introduction to stereochemistry was pur- 
posely omitted. 

The author’s treatment of theory is most critical 
and unusually well done. Some of his theoretical an- 
alogies are indeed brilliant, and virtually, all of them 
will be extremely helpful to students. However, the 
frequent misprints will be disturbing to some. Where 
more stilted authors would use more “elegant” terms, 
Royals rightly uses the term rationalization to de- 
seribe theoretical interpretations of experimental re- 
sults. I believe that this repeated contact with the 
word rationalization will stimulate a healthy attitude 
in the minds of those student readers who otherwise 
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might tend to exaggerate the aceuracy and the level 
of development of present-day theoretical ideas. 

No book the size of Advanced Organic Chemistry 
could be expected to be free from error or to satisfy 
the desires of all teachers7or students. Nevertheless, 
I feel that the space (100 pp.) devoted specifically to 
aromatic hydrocarbons is considerably smaller than is 
warranted by their importance. It seems likely that 
the justification (“the average undergraduate course 
in organic chemistry gives a much more complete 
descriptive treatment of aromatic than of aliphatie 
chemistry”) will not be widely accepted. In the rela- 
tively brief treatment of aromaticity of polycyclic 
hydrocarbons, too much emphasis is placed on the 
“average” resonance energy per benzene ring. The 
conclusion (p. 424) that “phenanthrene is slightly 
more stable than anthracene and slightly more aro- 
matic” needs elaboration in terms of the double-bond 
character of individual bonds. This latter concept also 
would strengthen the author’s well-taken comparison 
between alkenes and aromatic hydrocarbons. The very 
brief treatment of the Mills-Nixon effect is written 
with great penetration and clarity. The mechanism 
(p. 801) postulated for the Elbs reaction is in inter- 
esting harmony with the limited amount of experi- 
mental evidence—which apparently appeared too late 
for inclusion, The statement (p. 408) that naphtha- 
lene derivatives do not act as dienes in the Diels- 
Alder reaction overlooks the recent (1950) work of 
Kloetzel. Ethylene should not be included among the 
alkenes that are “best polymerized by a polar mecha- 
nism .. . under the influence of acid catalysts” (p. 
320). 

These criticisms are not intended to detract from 
the over-all usefulness and value of this comprehen- 
sive book, which is certain to gain the widespread 
recognition merited by its’ general excellence. 

I. Mover HuNSBERGER 
Chemistry Department, Antioch College 


The Vitamins: Chemistry, Physiology, Pathology. 
vol. III. W. H. Sebrell, Jr., and Robert S. Harris, 
Eds. Academic Press, New York, 1954. xi + 665 pp. 
Tilus. $15. 


This final volume of a three-volume work on the 
vitamins is devoted to p-aminobenzoic acid, pteroyl- 
glutamic acid, pyridoxine, riboflavin, thiamine, to- 
copherols, and the new and unidentified growth fac- 
tors. As in the earlier volumes, each of the various 
aspects of the vitamins, such as chemistry, estimation, 
oceurrence, biogenesis, effects of deficiency, pharma- 
cology, and requirements, is presented by one or more 
authorities noted for the specific phase. 

The editors and authors have performed a master- 
ful job of organizing and presenting the mass of 
material to be covered in a manner that is very clear 
and easy, and enjoyable to follow and read. The 
author and subject indexes were also very carefully 
and thoroughly done to enhance the value and use- 
fulness of this series. 
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In general, the excellence attained in the first two 
volumes is maintained in this one. Particularly out- 
standing is the treatment of p-aminobenzoic acid and 
pteroylglutamic acid. More than 200 pages are de- 
voted to these related vitamins, an indication of the 
thoroughness attempted. Despite this thoroughness, 
a few literature oversights were noted together with 
several minor errors in structural formulas. A short- 
coming apparent in this volume, in contrast to the 
earlier ones, is a more limited use of gross and his- 
tologieal photographs in association with the pathol- 
ogy of the specifie vitamin deficiencies. Tables on 
the oecurrence of certain vitamins, particularly of 
pteroylglutamie acid, pyridoxine, and p-aminobenzoic 
acid, should be of value to nutritionists. However, a 
more detailed presentation of the occurrence of sev- 
eral of the other vitamins would have seemed desir- 
able. 

With the publication of this final volume, a very 
excellent series of reference books on the vitamins is 
now available and should be most welcomed by bio- 
chemists, nutritionists, and other investigators. 

H. E. 
Department of Animal Husbandry and Nutrition, 
Alabama Polytechnic Institute 


Dictionary of Mathematical Sciences, English-Ger- 
man. vol I1. Leo Herland. Ungar, New York, 1954. 
336 pp. $4.50. 


The first volume, German-English, of this diction- 
ary was published some time ago. 

The designation, “mathematical sciences” is here 
taken quite broadly to inelude statistics (entries by 
Gregor Sebba) and commerce (entries by Robert 
Grossbard). One might well expect the statistics, but 
possibly not the commerce. In addition, there are 
entries identified as arising from acoustics, architec- 
ture, astronomy, aviation, ballistics, cartography, 
chemistry, crystallography, electricity, electronics, 
engineering, finance, geography, geology, insurance, 
logic, magnetism, meteorology, opties, and physies, 
not to mention the several branches of mathematics 
proper. 

The lexicographer’s lot is not an easy one, arid at 
least this particular nonlexicographie reviewer would 
stand in some awe before the mere task of deciding 
which entries to include and which to omit. For ex- 
ample, there is an entry paralogism, but none for the 
antonym sophism. Certainly, if either term is to be 
left out, it should be sophism. One can think of argu- 
ments both pro and con, or the omission could have 
been an oversight. This is a trivial example. On the 
other hand, there are entries for the suffixes -digit, 
-sheeted, -sided, but none for such ubiquitous pre- 
fixes as poly-, mono-, bi-, deci-, centi-, and mega-. In 
fact, if there are any prefixes, they are very few. 
There are some proper names and adjectives derived 
therefrom: Boyle, Galois, and Galton, but neither 
Boole nor Boolean. The use of proper, as in proper 
value and proper vector, is not recognized. Through- 
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out there are innumerable decisions to be made. The 
criteria are not always clear, but none of the omissions 
would seem to impair the utility of the result to any 
extent. These points, therefore, are made, merely for 
descriptive purposes and with no implied eriticism. 

On the positive side, the most noticeable feature of 
the Dictionary is the great abundance of cross refer- 
ences. For example, under the single entry field there 
are 50 cross references. This is, of eourse, extreme, 
but indicative. Another feature is the abundance of 
phrases, each listed under the most important word 
of the phrase, be it substantive or modifier. One 
wonders at times about the selection of key words; 
thus, health insurance is a separate entry, but group 
insurahce comes under insurance. 

No pronunciations are given except for an occa- 
sional accented syllable in German words. English 
words are separated etymologically (not by syllables), 
but the etymologies themselves are not given. English 
parts of speech and genders of German nouns are in- 
cluded. Indication is made where a usage is peculiar 
to American or British English, as in the inelegant 
American use of bi!lion and trillion. The arrangement 
throughout, including the preface in both English and 
German, is such as to make this book equally usable 
to readers of German or English. 

Three typographic errors have been noted, none of 
whieh eduld cause confusion. Altogether, the volume 
should prove extremely useful both to the German 
speaker reading English and to the English speaker 
attempting to write in German. 

Aston §. HousEHOLDER 
Mathematics Panel, Oak Ridge National Laboratory 


Mathematics in Type. William Byrd Press, Rich- 
mond, Va., 1954. xii+ 58 pp. Illus. Paper, $3. 


It is unfortunate that few authors of papers or 
books on mathematical subjects know so little about 
the possibilities or limitations in mathematical com- 
position. The staff of the William Byrd Press made a 
thorough study of the problem, during which it sought 
the advice of many organizations, and now presents 
a plea for foresight on the part of an author in his 
use of mathematical symbols. 

A machine is limited in what it can economically 
do; a mathematician seems to possess unlimited inven- 
tiveness so far as symbolism is concerned. Unless 
an author does use good judgment in his writing, the 
cost of composition for his paper or book will be 
great. 

By means of well-chosen examples and clear ex- 
position, this small book presents excellent advice. 
The type face itself is that used in many mathematics 
publications. This adds to a reader’s visual concept 
of what a printer can do with his manuscript. In 
the discussion of preparation of a manuscript, any 
mathematician will find suggestions that will save 
himself, his editor, and his printer much work. 

On page 15, “totalling” sent me rummaging for a 
dictionary. The tradition of the impossibility of pub- 
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lishing an error-free book is carried on, for on page 
19 there is a broken integral sign and on page 21, 
last line, there is “!more to come!” which, if it is not 
an error, is not at all clear. 

For one whose manuscript was printed by the Wil- 
liam Byrd Press, the dedication was particularly sig- 
nificant : 


For the first mathematician who may find in these 
pages something of assistance toward more satisfac- 
tory and economical publication. 


If this book had been available earlier, truly much 
revision and much retyping would have been avoided. 


Myron F. Rosskopr 
Teachers College, Columbia University 


The Ocean Floor. Hans Pettersson. Yale Univ. Press, 
New Haven; Oxford Univ. Press, London, 1954. 
xv +181 pp. Illus. $3. 


There are various kinds of progress reports, rang- 
ing from those that say simply that progress has been 
made to those that say that it is hoped that progress 
will be made (none of them, of course, ever admit 
that progress has not been made), but few of them 
actually say what progress has been made. Petters- 
son’s Silliman lectures are a fine example of the best 
sort of progress report—a stimulating account of 
what is being accomplished in an active field of re- 
search. We must call them progress reports because 
many of the findings are still preliminary and subject 
to revision, and others are still not thoroughly under- 
stood. 

Study of the deep sea is no longer a superficial 
analysis of a few thimblefuls of bottom mud and an 
occasional water sample; it is an intricate study 
of trace elements in long cores with all the devices 
of the atomie age, combined with careful analysis of 
the remains of minute organisms in the best classical 
tradition. The difficulties and complexity of such 
studies will be fully realized when it is remembered 
that the material for them was gathered by the ex- 
pedition of the Swedish Albatross in 1947-48. Pre- 
liminary results from subsequent expeditions have 
also been included, and the final interpretation of 
these investigations may not be made for many years. 

Joe, W. Hepereri 
Scripps Institution of Oceanography 


Statistics in Research. Basic concepts and techniques 
for research workers. Bernard Ostle. Towa State 
College Press, Ames, 1954. xiv+487 pp. Illus. 
$6.95. 


Contemporary research in both the natural and the 
social sciences is permeated by statistical thinking 
and, whether or not the research worker is aware of 
it, he applies methods of statistics. Thus it behooves 
every conscientious investigator to familiarize him- 
self, as well as his mathematical training permits, 


860 


with the techniques that have been worked out to deal 
efficiently with the large numbers of items whose 
individual or aggregate behavior falls within the 
scope of his investigation aad from which the chance 
element is not absent. 

Notwithstanding the many good textbooks of sta- 
tisties that have appeared recently, there was a defi- 
nite need for a guide that would give every research 
worker a clear understanding of the fundamental 
concepts of statistical methods, at a level commen- 
surate with the mathematical equipment he may be 
able to apply to specific research objectives. This 
goal is achieved by Ostle in an admirable and in- 
comparable way. He not only presents modern sta- 
tistical methods, but also shows when and how to 
apply them. 

If, in perusing this remarkable book, the student 
or research worker has become fully aware that sta- 
tistics, although singular as a scientific method, is yet 
the plural of statistic, he will have gained a great in- 
sight and higher proficiency in his research. The 
chapter that deals with the design of experiments 
is outstanding in its conciseness and clarity. It is re- 
grettable that because of poor indexing many valu- 
able items are unavailable for quick reference. 

FRANCIS JOSEPH WEISS 
Washington, D.C. 


Qualitative Analysis Using Semimicro Methods. 
Esmarch §S. Gilreath. MeGraw-Hill, New York. 
viii + 287 pp. Illus. $5. 


The author’s stated purpose in writing this one- 
semester textbook is to satisfy the demand for a 
broader theoretical approach with less emphasis on 
laboratory exercises. He hopes it will reverse the 
trend away from a subject that offers unparalleled 
opportunities for presenting and amplifying many 
of the fundamental principles of inorganic chemistry. 

The text is divided into theoretical and laboratory 
sections. Ten chapters cover the properties and be- 
havior of electrolytes. There are 228 numbered prob- 
lems and exercises. Approximately one-half of these 
require numerical calculation. 

The Fresenius scheme of cation analysis is fol- 
lowed, except for departures in groups III and IV. 
Anions are studied by the Dobbins and Ljung system 
[J. Chem. Educ. 12, 586 (1935) 

The laboratory work is on a semimicro seale. The 
behavior of knowns is studied first, followed by an 
outline for a complete analysis. The appendix con- 
tains directions for analyzing 10 unknowns, a sug- 
gested class assignment program, a list of reagents 
and test solutions as well as tables of useful in- 
formation. 

The book is well written, with a minimum of typo- 
graphic errors. Laboratory directions are clear and 
complete. 

Wittiam MacNevin 
Department of Chemistry, Ohio State University 
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The Neuroanatomical Basis for Clinical Neurology. 
Talmadge L. Peele. MeGraw-Hill, New York—Lon- 
don, 1954. ix + 564 pp. Illus. $12.50. 


As stated in the preface, the purpose of this vol- 
ume is to present descriptive neuroanatomy with some 
principles of neurophysiqglogy and their application 
to clinical neurology. This purpose is achieved admir- 
ably. The neuroanatomy is presented in detail, the 
neurophysiology is that useful to the clinician, and 
the clinical material is confined to basic symptoms and 
signs and classical syndromes. The subject matter 
is discussed by functional systems. In each system 
the anatomy, physiology, and clinical application are 
presented successively in that order. Circulation of 
the brain and spinal cord are discussed fully, giving 
the space to this subject that it has come to deserve. 
A brief but adequate section concerning the develop- 
ment of the nervous system is included. 

I am pleased that the material is printed in half- 
page columns. As an aid to those who will use the 
book as a reference, the chapters are divided into 
sections under which the chief subjects appear in 
darker type, making it much easier to find the desired 
material. The bibliography is extensive and up to 
date and stresses the clinical aspects. The illustra- 
tions are numerous and for the most part excellent. 
However, the reproductions of the Weigert stained 
brainstem sections are not as useful to the student as 
they might be if they had been enlarged further. 

The book is ideal for the physician in training in 
neurology, neurosurgery, or psychiatry, to be used 
not only as a comprehensive review of the basic 
anatomy and physiology but also as a reference vol- 
ume. It appears to be too long and detailed to be 
used as a textbook for first- or second-year medical 
students. The plan of presentation, however, makes 
supervised reading assignments feasible and under 
such circumstances could serve as a textbook for neu- 
roanatomy and neurophysiology and as an introduc- 
tion to clinical neurology. Any physician practicing 
in fields related to the nervous system will find this 
an invaluable reference book. 

CHARLES VAN BUSKIRK 
Division of Neurology, 
University of Maryland Medical School 


Wool: Its Chemistry and Physics. Peter Alexander 
and Robert F. Hudson. Chapman & Hall, London; 
Reinhold, New York, 1954. viii+404 pp. Illus. + 
plates. $10. 


The dynamic, intellectually independent senior 
author led a wool research group that included Hud- 
son through seven unusually productive years during 
which this group made contributions to a remarkable 
variety of problems of both practical and fundamen- 
tal interest. Their interpretation of the status of wool 
research as of early 1952 accordingly merits and re- 
pays serious study and is recommended to profes- 
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sional textile research scientists and advanced stu- 
dents. Newcomers to textile research and workers in 
related fields will find this book valuable for orienta- 
tion and a convenient introduction to the technical 
literature. However, it is recommended with certain 
reservations that will be explained later. 

The authors deserve thanks and commendation for 
having the energy and rashness to attempt a compre- 
hensive account of wool chemistry and physics. Cov- 
erage of rate processes within the fiber, sorption and 
swelling, and acid-base characteristics are especially 
detailed. Illustrations are abundant and well chosen. 
(The biochemistry and biology of wool are not dis- 
cussed, notwithstanding a statement to the contrary 
on the jacket.) The chemical viewpoint predominates 
throughout, with the result that electric properties, 
for example, are treated briefly in connection with 
various other topies; optical birefringence is men- 
tioned only as oceurring; and mechanical properties, 
such as tensile strength and elasticity, are diseussed 
without reference to representative numerical values. 
The book is especially valuable for its convenient 
authoritative account of the research of the authors’ 
own group. More than 10 percent of all references 
cited are to its work, including a number of interest- 
ing results not published elsewhere. 

Certain criticisms have been anticipated by the 
authors. They explain in the preface that the histori- 
cal development of the various subjects treated has 
not been attempted. Nevertheless, in various instances, 
for example in describing sorption, acid binding, and 
chemical structure, material is cited that is suggested 
by the authors or is considered by the reviewer to be 
mainly of historical interest. On the other hand, and 
in contrast with these citations of pros and cons, the 
authors give notice that they have set forth their own 
views of certain controversial subjects even in the ab- 
sence of conclusive evidence. In most cases, I find no 
fault with their rather limited application of this 
policy. However, I feel that the account of wool mor- 
phology is unfairly arbitrary at several points, and 
especially so in deseribing the “sub-cuticle mem- 
brane.” This is characterized in different places as 
“thin” and “relatively thick”; and as “situated be- 
tween the seales and cortical cells,” as possibly not 
ineluding cells resembling cortical cells (with refer- 
ence to criticism by Gralén), and as “made up in part 
of cells” considered on morphological grounds to 
form “part of the cortex.” A less polemic and more 
useful description of the authors’ preparation would 
be as a chemically resistant part of the cortex of cer- 
tain fibers. 

The book is marred by evidence of haste or care- 
lessness in preparation. There are many easily noted 
typographie errors, which include faulty cross refer- 
ences to chapter or page or figure and faulty refer- 
ences to the literature, including garbled citations. A 
smaller number of minor grammatical blunders and 
apparent slips of the pen occur, such as the charae- 
terization of the isoelectric region of wool as a high 
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pH value and of tyrosine as a basic amino acid. The 
authors do not include themselves in the author in- 
dex. The subject index has an admirable number of 
headings, but several additional pages on which sig- 
nificant information is given could have been cited 
for at least one of these (“urea”). 

The most serious limitation of this book presumably 
is not the authors’ fault. Since the completion of the 
manuscript, wool research has seen many extremely 
interesting developments that would demand a place 
in a new edition. These include a great variety of evi- 
dence of differences among parts of the cortex; fur- 
ther information on the nature of the epicuticle; stud- 
ies showing individual wool fiber differences in struc- 
ture, mechanical properties, and composition; detailed 
description of the formation of wool fiber structure at 
the microscopic level; determination of amino acids 
that oceur in wool with free alpha carboxyl groups; 
and, indeed, additional data applying to almost every 
section. 

In spite of these limitations, this book is a valu- 
able supplement and companion to other recent textile 
handbooks because of its different coverage and view- 
point. 

Witrrep H. Warp 
Western Utilization Research Branch, 
Agricultural Research Service, USDA 


Sovereign Reason. And other studies in the philosophy 
of science. Ernest Nagel. Free Press, Glencoe, IIL, 
1954. 315 pp. $5. 


Scientists are not uniformly the best interpreters 
of their procedures and their theoretical discoveries. 
. . . The philosophy of science which practicing sci- 
entists profess on ceremonial and other occasions 
when they discuss the broader significance of their 
enterprise . . . is often but an echo of philosophical 
ideas uncritically acquired in their youth. [p. 15] 


The scientific public will therefore welcome the avail- 
ability, in a single volume, of these 16 previously 
published essays on the logie of science by one of the 
most technically competent and noted contemporary, 
philosophers of science. 

In examining the views of C. 8. Peirce, J. Dewey, 
A. N. Whitehead, B. Russell, A. S. Eddington, H. 
Reichenbach, and B. Blanshard, Ernest Nagel devotes 
particular attention to four paramount issues: (i) the 
articulation of the relationships between the abstract, 
theoretical concepts and objects of science to the ma- 
terials of ordinary, familiar experience; (ii) the in- 
terpretation and “justification” of the probable in- 
ferences that furnish the warrant for the conclusions 
of empirical science; (iii) problems generated by the 
perennial quest for a total view of the universe; and 
(iv) the social determinants and social consequences 
of scientific activity, and the bearing of these find- 
ings on systems of individual and social value. 

At a time when large-scale attempts are being made 
to persuade the American public that a theological 
renaissance is a sufficient or a necessary theoretical 
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basis for the preservation of democracy in a techno- 
logie age, it is particularly useful to have this au- 
thor’s essay on “Malicious philosophies of science,” 
which gives a telling refutation of the shoddy argu- 
mentation underlying such attempts and presents a 
vigorous defense of secular naturalism. He writes: 


. during periods of social crisis . . . spokesmen 
for institutional and philosophic theologies find a 
ready audience for a systematic disparagement of 
the achievements of empirical science. Ideas which 
the advance of knowledge had partially driven under- 
ground during periods of fair social weather, are 
then insolently proclaimed as panaceas for publie 
and private ills. [p. 18] 

Knowledge of biology and hygiene are indeed not 
sufficient for an adequate conception of the moral 
life; but if one may judge from the historical fune- 
tions of some philosophic and theologic ideas in per- 
petuating economic inequality and human slavery, 
and in sanctioning the brutal shedding of human 
blood, neither is a knowledge of philosophy and the- 
ology. [p. 34] 


Space permits only one critical remark. Although 
Nagel takes issue with Whitehead’s definition of the 
points of mathematical physics by the method of “ex- 
tensive abstraction,” he concedes to Whitehead that 
“points so defined have all the requisite mathematical 
properties” (p. 40). I h»ve shown recently [British 
J. Phil. Science 4, 215 (1953)] that the philosophic 
defects of Whitehead’s method issue in mathematical 
inadequacies. On page 39, last line, the term with 
should read without, and there are typographic errors 
on pages 13, 29, 32n, 38, 63, 85, 92, 96, and 299. 

Apotr GriinspauM 
Department of Philosophy, Lehigh University 


New Books 


Eintiihrung in die Energetik und Kinetik biologischer 
Vorgange. W. Bladergroen. Wepf, Basel, Switzerland, 
1955. 368 pp. F. 28. 

The Technique and Significance of Oestrogen Determina- 
tions. Memoirs of the Society for Endocrinology, No. 
3. P. Eckstein and 8S. Zuckerman, Eds. Cambridge Univ. 
Press, New York, 1955. 96 pp. $3.75. 

Fundamental Formulas of Physics. Donald H. Menzel, 
Ed. Prentice-Hall, New York, 1955. 765 pp. $10.65. 

Plastics Tooling. Malcolm W. Riley. Reinhold, New York, 
1955. 123 pp. $2.50. 

Die Submikroskopische Struktur des Cytoplasmas. Proto- 
plasmatologia, vol. II, A2. A. Frey-Wyssling. Springer, 
Vienna, 1955. 244 pp. $10.10 (Subscriber’s, $8.10). 

The Viking Rocket Story. Milton W. Rosen. Harper, New 
York, 1955. 242 pp. $3.75. 

The Continuum and Other Types of Serial Order. With 
an introduction to Cantor’s transfinite numbers. Ed- 
ward V. Huntington. Dover, New York, ed. 2, 1955. 82 
pp. Cloth, $2.75; paper, $1. 

Bird Recognition. No, III. James Fisher. Penguin Books, 
Baltimore 11, 1955. 159 pp. $0.85. 

Almost Periodic Functions. A. 8. Besicovitch. Dover, 
New York, 1955 (Reissue of ed. 1, published by Cam- 
bridge Univ. Press). 180 pp. Cloth, $3.50; paper, $1.75. 
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Co-ordination of Galactic Research. Symposium No. 1 of 
International Astronomical Union, 22-27 June 1953, 
at Groningen, Netherlands. A Blaauw, Ed. Cambridge 
Univ. Press, New York, 1955. 58 pp. $1.50. 

Dust is Dangerous. C. N. Davies. Faber & Faber, London ; 
de Graff, New York, 1955. 116 pp. $4.50. 

The Chemistry of Synthetic Dyes and Pigments. H. A. 
Lubs, Ed. Reinhold, New York, 1955. 734 pp. $18.50. 

Canadian Cancer Conference. vol. I. Proceedings of the 
first Canadian Cancer Research Conference, 16-19 
June 1954 at Honey Harbour, Ontario. R. W. Begg, 
Ed. Academie Press, New York, 1955. 443 pp. $8.80. 

Annual Review of Medicine. vol. 6. David A. Rytand and 
John Anderson, Eds. Annual Reviews, Stanford, Calif., 
1955. 459 pp. $7. 

The Dynamical Theory of Gases. J. H. Jeans. Dover, 
New York, ed. 1955. 444 pp. Cloth, $3.95; paper, $2. 
Die Selbstgestaltung des Lebendigen. Synoptische theorie 
des Lebens als ein Beitrag zu den philosophischen 
Grundlagen der Naturwissenschaft. Karl Friederichs. 
Reinhardt, Munchen-Basel, 1955. 221 pp. Cloth, F. 

20.50; paper, F. 18. 

The Chemistry of Petroleum Hydrocarbons. vols. II and 
Ill. Benjamin T. Brooks, Stewart S. Kurtz, Jr., Cecil 
E. Boord, and Louis Schmerling, Eds. Reinhold, New 
York, 1955. vol. II, 442 pp., $13.50; vol. III, 690 pp., 
$18. 

Advanced Part of a Treatise on the Dynamics of a Sys- 
tem of Rigid Bodies. Being part II of a treatise on the 
whole subject. Edward John Routh. Dover, New York, 
ed. 6, 1955. 484 pp. Cloth, $3.95; paper, $1.95. 

A Laboratory Manual for Introduction to Chemistry. R. 
T. Sanderson and William E. Bennett. Wiley, New 
York; Chapman & Hall, London, 1955. 182 pp. $3. 

The Facts of Life. C. D. Darlington. Macmillan, New 
York, 1955. 467 pp. $7. 

Psychische Hygiene. Ernst Brezina and Erwin Stransky. 
Maudrich, W.ien-Bonn, Germany, 1955. 282 pp. $8.25. 
Neuropharmacology. Transactions of the First Confer- 
ence 26-28 May 1954, Princeton, N.J. Harold A. 
Abramson, Ed. Josiah Macy, Jr. Foundation, New 

York, 1955. 210 pp. $4.25. 

The Hypophyseal Growth Hormone, Nature and Actions. 
Richmond W. Smith, Oliver H. Gaebler, and C. N. H. 
Long, Eds. Blakiston Div., McGraw-Hill, New York— 
London, 1955. 576 pp. $12. 

Current Trends in Psychology and the Behavioral Sci- 
ences. J. T. Wilson, C. 8. Ford, B. F. Skinner, G. Berg- 
mann, F. A. Beach, and K. Pribram. Univ. of Pitts- 
burgh Press, Pittsburgh, 1954. 142 pp. $4. 

Manganese. Metallurgy of the rarer metals, No. 3. A. H. 
Scully. Academic Press, New York; Butterworths, 
London, 1955, 305 pp. $6.50. 

Thermodynamics, From the classic and generalized 
standpoints. Joseph Louis Finck. Bookman, New York, 
1955. 224 pp. $7.50. 

Beta- and Gamma-Ray Spectroscopy. Kai Siegbahn, Ed. 
Interscience, New York; North-Holland, Amsterdam, 
1955. 959 pp. $20. 

Steinmetz: Maker of Lightning. Sigmund A. ‘Lavine. 
Dodd, Mead, New York, 1955, 241 pp. $3. 

Your Career in Physics. Philip Pollack. Dutton, New 
York, 1955. 127 pp. $2.75. 

Practical Medical Mycology. Edmund L, Keeney. Thomas, 
Springfield, Ill, 1955, 145 pp. $4.50. 

General Physics. Oswald Blackwood and William Kelly. 
Wiley, New York; Chapman & Tlall, London, ed. 2, 
1955. 704 pp. $6.75. 
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Scientific Writing. Meta R. Emberger and Marian R. 
Hall. W. Earl Britton, Ed. Harcourt, Brace, New York, 
1955. 468 pp. 

Photosynthesis. Monograph on biochemical subjects. Rob- 
ert Hill and C. P. Whittingham. Methuen, London; 
Wiley, New York, 1955. 165 pp. $2. 

Tables of Sines and Cosines for Radian Arguments. NBS 
Applied Math. Ser. No. 43. National Bureau of Stand- 
ards, Washington 25, 1955 (Order from Supt. of Doeu- 
ments, GPO, Washington 25). 275 pp. $3. 

Some Fundamentals of Combustion. Gas Turbine Ser., 
vol. 2. D. B. Spalding. Academie Press, New York; 
Butterworths, London, 1955. 250 pp. $7.50. 

Polarographic Techniques. Louis Meites. Interscience, 
New York-London, 1955. 317 pp. $6. 

The Botany of Cook’s Voyages and Its Unexpected Sig- 
nificance in Relation to Anthropology, Biogeography 
end History. vol. 14, No. 5/6. Elmer Drew Merrill. 
Chroniea Botanica, Waltham, Mass.; Stechert-Hafner, 
New York, 1954. 119 pp. $4.75. 

Clinical Endocrinology. For practitioners and students. 
Laurence Martin and Martin Hynes. Little, Brown, 
Boston, ed. 2, 1954. 253 pp. $5.50. 

The Elements of Astronomy. A nonmathematical text- 
book for use as an introduction to the subject in 
colleges, universities, ete., and the general reader. 
Edward Arthur Fath. MeGraw-Hill, New York—Lon- 
don, ed. 5, 1955. 369 pp. $5.50. 

Unified Algebra and Trigonometry. Elbridge P. Vance. 
Addison-Wesley, Cambridge, 1955. 354 pp. $4.50. 
Principles of Medical Statistics. A. Bradford Hill. 
Oxford Univ. Press, New York, ed. 6, 1955. 314 pp. 

$4. 

Outside Readings in Geography. Fred E. Dohrs, Lawrence 
M. Sommers, and Donald R. Petterson. Crowell, New 
York, 1955. 805 pp. $2.95. 

Electrochemistry in Biology and Medicine. Theodore 
Shedlovsky, Ed. Wiley, New York; Chapman & Hall, 
London, 1955. 369 pp. $10.50. 

Introduction to the Philosophy of Being. George P. 
Klubertanz. Appleton-Century-Crofts, New York, 1955. 
300 pp. $3. 

Basic Lubrication Practice. Alien F. Brewer. Reinhold, 
New York, 1955. 286 pp. $6.75. 

Autoradiography in Biology end Medicine. George A. 
Boyd. Academic Press, New York, 1955. 400 pp. $8.80. 

Better Health for Your Children. 1. Newton Kugelmass. 
McGraw-Hill, New York—London, 1955. 341 pp. $4.50. 

Morbidity in the Municipal Hospitals of the City of New 
York. Marta Fraenkel and Carl L. Erhardt. Russell 
Sage Foundation, New York, 1955. 229 pp. $4.50. 

Perinatal Mortality in New York City: Responsible 
Factors. A study of 955 deaths by the Subcommittee 
on Neonatal Mortality, Committee on Public Health 
Relations, New York Acad. of Medicine. Schuyler G. 
Kohl. Harvard Univ. Press, Cambridge, 1955. 111 pp. 
$2.50. 

College Algebra and Plane Trigonometry. Abraham 
Spitzbart and Ross H. Bardell. Addison-Wesley, Cam- 
bridge, 1955. 408 pp. $4,50. 

The Nucleic Acids: Chemistry and Biology. vol. II. 
Erwin Chargaff and J. N. Davidson, Eds. Academie 
Press, New York, 1955, 576 pp. $14.50. 

The House on Nauset Marsh. Wyman Richardson, Nor- 
ton, New York, 1955. 223 pp. $3.75. 

Biochemistry: An Introductory Textbook. Felix Hauro- 
witz. Wiley, New York; Chapman & Hall, London, 
1955. 485 pp. $6.75, 
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Miscellaneous Publications 


(Inquiries concerning these publications should be addressed, 
not to Science, but to the publisher or agency sponsoring the 
publication.) 


North Atlantic Coast Wave Statistics Hindcast by Bret- 
schneider. Revised Sverdrup-Munk Method. Tech. 
Memo. No. 55. Beach Erosion Bd., Office of Chief of 
Engineers, Dept. of the Army, Washington 25, 1954. 
18 pp. 

Foetal, Infant and Early Childhod Mortality. Population 
Studies, No. 13. vol. I, The Statistics. 137 pp. $1.50. 
vol. II, Biological, Social and Economic Factors. 44 pp. 
40¢. United Nations, New York, 1954 (Order from 
Columbia Univ. Press, New York). 

Satety through Steep Gradient Aircraft. A survey of the 
status and effects of vertical and near-vertical take-off 
and landing. R. M. Woodham and Jerome Lederer. 75 
pp. Survey of Research Projects in the Field of Avia- 
tion Safety. 4th annual supplement 98 pp. The Daniel 
and Florence Guggenheim Aviation Safety Center at 
Cornell Univ., 471 Park Ave., New York 22, 1955. 

Proceedings of the 3rd Meeting of Joint Commission on 
Radio-Meteorology, Aug. 16—18, 1954. International 
Council of Scientific Unions, Brussels, 1955. 30 pp. 

Occupational Impairment of Hearing. A legal survey. 
Theodore C. Waters. Industrial Hygiene Foundation 
of America, Inc., Mellon Inst., Pittsburgh 13, 1955. 17 
pp. $1. 

North American Cestodes of the Genus Mesocestoides. 
Zool. Publ. vol. 59, No. 5. Marietta Voge. Univ. of 
California Press, Berkeley, 1955, 31 pp. $0.50. 

Leukocytic Functions. vol. 59, art. 5. Annals of the New 
York Acad. of Sciences. Roy Waldo Miner, Ed. The 
Academy, New York, 1955. 405 pp. $4.50. 

Katalog der Araneae von 1758 bis 1940, Band 1, Meso- 
thelae, Orthognatha, Labidognatha: Dysderaeformia, 
Scytodiformia, Pholciformia, Zodariiformia, Hersiliae- 
formia, Argyopiformia. 1942. 1037 pp. F. 1000. 

Katalog der Araneae von 1758 bis 1940, bzw. 1954. Band 
II. abt. 1, Lycosaeformia, Dionycha (excl. Saltici- 
formia). abt. b, Salticiformia, Cribellata, Synonyma- 
Verze ichnis, Gestamtindex. 1954. 923 pp. F. 2000. C. 
Fr. Roewer. Institut Royal des Sciences Naturelles de 
Belgique, Bruxelles. 

Papers of the 4th Conference on Scientific Manpower. 
121st meeting of the AAAS, Berkeley, Calif. Natl. 
Science Foundation, Washington 25, 1954. 47 pp. 

The National Research Council Review, 1954. The Coun- 
cil, Ottawa, Canada, 1955. 262 pp. $0.75. 

Uber Modultunktionen und Partitionenprobleme. Hans 
Petersson. 59 pp. Zur Frage Der Unterirdischen Abwas- 
serversenkung in der Kali-industrie. F. Deubel. 23 pp. 
Hemprich und Ehrenberg. Reisen zweier naturfor- 
schender Freunde im Orient geschildert in ihren 
Briefen aus den Jahren 1819-1826. Erwin Stresemann. 
177 pp. Akademie-Verlag, Berlin, 1954. 

Soil and Water Losses in Southwest Arkansas as Influ- 
enced by Rainfall Characteristics and Soil Manage- 
ment Practices. Bull. 550. Univ. of Arkansas, Agr. 
Expt. Sta., Fayetteville, 1955. 47 pp. 

Chemical Investigations of the Tobacco Plant. pt. X. 
Determination of Organic Acids by Ion Exchange 
Chromatography. James K. Palmer. Bull. 589. Con- 
necticut Agr. Expt. Sta., New Haven, 1955. 31 pp. 

The Geology along Route 40 in Ohio. Information Cireu- 
lar No. 16. Pauline Smyth. State of Ohio, Dept. of Nat- 
ural Resources, Columbus, 1955. 65 pp. Illus. $0.25. 
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The Pyramidellid Mollusks of the Pliocene Deposits of 
North St. Petersburg, Florida. Smithsonian Mise. Coll. 
vol. 125, No. 2. Paul Bartsch. The Institution, Wash- 
ington, 1955. 102 pp. 

Annual Report 1954 of Aircraft Co. Com- 


pany, Van Nuys, Calif., 1955. 20 pp. 

Turbulent Transfer of Momentum in the Lowest Layers 
of the Atmosphere. Div. of Meteorological Physics, 
Tech. Paper No. 4. E. L. Deacon. Commonwealth Scien- 
tific and Industrial Research Organization, Melbourne, 
Australia, 1955. 36 pp. 

The Pesticide Situation tor 1954—1955. Commodity Sta- 
bilization Service. U.S. Dept. of Agriculture, Washing- 
ton 25, 1955. 13 pp. 

The Fishes of Two Gulf Coastal Marsh Areas of Florida. 
Zoology, vol. 2, No. 8. John D. Kilby. Tulane Univ., 
New Orleans, 1955. 72 pp. $1. 

How to Measure Forest Fire Danger in the Southwest. 
Sta. paper No. 52. Ralph M. Nelson. Southeastern For- 
est Expt. Sta., Ashevilie, N.C., 1955. 22 pp.. 

El Problema Filoxerico en Cuyo. Pedro A. Zuluaga and 
Ciro 8. Gutierrez. Bull. No. 7. 10 pp. El Jardin Colonial 
en Salta. Bull. No. 6. Jose G. Dutto. 18 pp. Determina- 
cion de Glicerina en Vinos por Cromatografia de Papel. 
Tech. Bull. Nos. 5 and 6. Norberto Jose Palleroni y 
Roberto Vega. 57 pp. Universidad Nacional de Cuyo, 
Mendoza, Argentina, 1954. 

The Use of the Thermobalance in Analytical Chemistry. 
P.R. No. 305. Fernand Claisse, Florian East, and 
Frederic Abesque. Province of Quebec, Canada, Dept. 
of Mines, Laboratories Branch, Quebec, 1954. 10 pp. 

Proceedings of the American Mathematical Society. vol. 
6, No. 2. Richard Brauer, Shizuo Kakutani, and A. C. 
Schaeffer, Eds. The Society, Menasha, Wisce., and 
Providence, R.I., 1955. 175 pp. 

Cerebral Palsy. Methods of evaluation and treatment. 
Rehabilitation Monogr. IX. George G. Deaver. Inst. of 
Physical Medicine and Rehabilitation, New York 
Univ.—Bellevue Medical Center, New York, 1955. 57 pp. 
$1. 

Proceedings of the 11th General Assembly of Interna- 
tional Scientific Radio Union. 23 Aug.—2 Sept. 1954. 
vol. X, pt. 1, Commission 1, On Radio Measurements 
and Standards Union Radio Scientifique Internationale, 
Brussels, 1954. 56 pp. $0.50. 

Building Research in Canada. Progress report vol. 1, No. 
8. Div. of Building Research, Natl. Research Council, 
Ottawa, 1954. 35 pp. 

Proceedings of the Eastern Joint Computer Conference. 
American Inst. of Electrical Engineers, Joint Com- 
puter Committee, New York, 1955. 92 pp. $3. 

Great Northern Railway Company 66th Annual Report, 
1954. The Company, St. Paul, 1955. 24 pp. 

Supply of Teachers of Mathematics and Science in Scot- 
land. Report of committee appointed by the Secretary 
of State for Scotland. Scottish Education Dept., H.M. 
Stationery Office, Edinburgh, 1955. 40 pp. 1s. 6d. 

Thermodynamic Properties of Methane-Nitrogen Mix- 
tures. Inst. of Gas Technology Res. Bull. 21. The Insti- 
tute, Chicago, 1955. 52 pp. $3.50. 

On Measurement of Toughness in Timber, Some Pre- 
liminary Investigations. Indian Forest Bull. No. 167. 
Franz Kollmann and A. C. Sekhar. Manager of Pub- 
lications, Delhi, India, 1954. 40 pp. 4s. 9d. 

Fathers of Industries. Brief bibliographies of 10 indus- 
trial pioneers. Mercer, New York, 1955. 

Oilite Engineering manual. Amplex Div., Chrysler Corp., 
Detroit 31, 1955, 52 pp. 
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Role of Histamine in Poisoning 
with Spoiled Fish 


E. Geiger 


Department of Pharmacology, 
University of Southern California Medical School, 
Los Angeles, and Van Camp Sea Food Company, 
Terminal Island, California 


It has been generally assumed that during “spoil- 
age” of fish bacterial toxins accumulate in the other- 
wise edible fish meat and that the pathological symp- 
toms observed after consumption of spoiled unproe- 
essed or canned fish are produced by the action of 
bacterial toxins. Since 1946, however, three papers 
have been published in which it was suggested that 
in eases observed in Indonesia, France, and the 
Philippines, histamine was responsible for poisoning 
after consumption of spoiled fish (1). This article 
(2) reports experiments performed to investigate the 
role of histamine in fish spoilage. 

About 14 years ago, we found that the skin irrita- 
tion observed after handling of spoiled fish is similar 
to that produced by histamine. Following this lead, 
we established that the concentration of histamine, 
which is present only in traces in fresh sardines, 
mackerel, tuna, and salmon, increases rapidly during 
spoilage up to values of 120 mg/100 g fresh meat 
within 24 hr (3). As a result of this observation, pure 
histamine is now being produced in commercial quan- 
tities from fish waste that has been spoiled under con- 
trolled conditions. Consequently, on the basis of the 
increment of histamine during spoilage, a bioassay 
method for quantitative determination of spoilage has 
been described (4). The practical value of such a 
method has recently been further investigated in the 
laboratories of the U.S. Food and Drug Administra- 
tion (5). 

A review of the literature revealed that Japanese 
authors had already established, several years earlier, 
the presence of histamine in fish, but no mention is 
made in the available abstracts of any quantitative 
relationship between spoilage and histamine concen- 
tration, and no suggestion is made on how histamine 
is formed in fish. We therefore investigated the mech- 
anism of histamine formation during spoilage and 
found that no histamine is produced during aseptic 
autolysis of fish; we also found that histamine is a 
product of bacterial decarboxylation (6). This point, 
however, will require further investigation, for I have 
found (7) that—in contradistinection to the’ round 
fishes, such as tuna, salmon, mackerel, and sardine— 
only small amounts of histamine are produced during 
spoilage of flat fish, such as sole and halibut. The 
total histidine content of all these various fish pro- 
teins seems to be identical, and therefore structural 
differences of the proteins may be responsible for the 
difference in the amounts of histamine produced dur- 
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ing spoilage. Because of such structural differences, 
the histidine present in round-fish protein seems to 
be more susceptible to bacterial action. 

These investigations, which indicate that consider- 
able amounts of histamine are produced during spoil- 
age of rotind fish, seem to support the assumption 
that histamine is the toxic ingredient in fish poison- 
ing. However, the authors (1) who propose this 
theory do not discuss earlier (8) investigations ae- 
cording to which oral or enteral administration of 
large amounts of histamine did not prove to be toxie, 
probably because histamine is detoxified during its 
passage through the intestinal wall. Despite these 
findings, we must consider the possibility that in the 
eases observed by the authors cited (1), either the 
detoxification mechanism was disturbed, or the con- 
ditions of the intestinal tract were such that histamine 
was absorbed at an increased speed so that detoxifi- 
cation could not keep up with the entry of histamine 
into the circulation. Such a possibility is actually sug- 
gested by some earlier experiments on dogs in which 
it was found that, after introduction of dilute chloro- 
form, ethyl aleohol, or HCl into the gut, the absorp- 
tion of intraduodenally administered histamine pro- 
duced a blood pressure depression characteristic of 
histamine action within a short time (8, p. 88). 

We investigated this problem further, using guinea 
pigs, animals that are particularly sensitive to hista- 
mine. We found that 100 mg/kg (body weight) of 
histamine base dissolved in 5 ml of water and neutral- 
ized with HCl to pH 7.5 does not kill the guinea pig 
when it is given by stomach tube. However, when the 
intestinal mucosa was damaged beforehand by ad- 
ministration of saponin (9) for 2 consecutive days, 
the same dose of histamine killed six of 10 animals 
within 60 to 100 min. 

In further experiments we tried to influence the in- 
testinal absorption of histamine by producing intes- 
tinal irritation through gavage of 2 drops of Oleo- 
resin Capsicum (N.F.) suspended in 3 ml of water. 
In these experiments, however, in spite of intestinal 
hyperemia, only one of five guinea pigs showed shock 
after gavage of histamine at a rate of 100 mg/kg 
(body weight). 

In all these experiments the histamine solution was 
introduced through a rubber catheter attached to a 
10-m! syringe. The catheter had to be filled with dis- 
tilled water, because we found that when the hista- 
mine solution was spilled in the mouth, severe symp- 
toms and even lethal shock followed. This observa- 
tion confirms the reports of earlier authors who found 
that histamine produces shock when it is absorbed 
from the oral mucosa, the tongue, or the trachea 
(8, p. 78). 

In another group of experiments we incubated 
fresh tuna meat after inoculation with an unidentified 
strain of marine bacteria for 56 hr at 37°C. In pre- 
liminary experiments this strain of bacteria produced 
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large amounts of histamine from a histidine solution. 
The samples contained, at the end of incubation, 190 
to 210 mg of histamine per 100 g of fresh substance. 
This spoiled fish meat was fed to dogs, cats, rats, and 
mice. Guinea pigs do not spontaneously consume fish 
tissue. These animals received, by stomach tube, 10 ml 
of a concentrated aqueous extract containing 80 to 
100 mg of histamine made from spoiled fish. No symp- 
toms of poisoning could be observed in these experi- 
ments, and all the animals survived. 

These experiments do not support the contention 
that histamine present in spoiled fish is the cause of 
fish poisoning. Instead, they indicate that other toxins 
produced by certain toxin-forming microorganisms in 
the course of spoilage may be mainly responsible for 
toxic symptoms. The possibility that histamine may 
participate in cases of human fish poisoning cannot 
be entirely eliminated, because highly seasoned hot 
dishes prepared from spoiled fish, or simultaneous 
consumption of alcoholic beverages, may possibly fa- 
cilitate the intestinal passage of histamine. 
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On the Mechanism of an Anaerobic 
Exchange Reaction Catalyzed by 
Succinic Dehydrogenase Preparations 


S. Englard* and S. P. Colowick 
Jobns Hopkins University, Baltimore, Maryland 


In the course of studying the mechanism of enzy- 
matic hydrogen transfer reactions, it became neces- 
sary to investigate further (1) an exchange reaction 
reported by Weinmann et al. in which dideuterio- 
succinic acid was converted to normal succinic acid 
when it was incubated anaerobically with a rabbit 
kidney succinic dehydrogenase preparation (2). 

When normal succinic acid was ineubated anaerobi- 
eally in a medium containing D,O and a Keilin- 
Hartree heart-particle preparation made as is de- 
seribed by Slater (3), the exchange reaction was 
extremely slow compared with the possible rate of 
aerobic succinic acid oxidation (Table 1, experiment 
1). However, it can be seen that initially added 
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Table 1. Influence of fumarate on deuterium ‘neorpora- 
tion into succinate. The reaction mixture contained 2.44 
mM of potassium phosphate buffer, pH 7.29; 11.0 mg of 
cytochrome c; 1.0 ml of an enzyme capable of oxidizing, 
under similar conditions, 418 »M of succine acid per hour 
with succinate as the sole sustrate or 319 »M of succinic 
acid per hour when succinate plus fumarate were present; 
the fumarase equilibrium was established about the 
fourth hour. The total volume was 16.5 ml, having D,O 
concentration by volume of 88.2 and 86.3 percent for 
experiments 1 and 2, respectively. Succinate was tipped 
into the main body of the Thunberg tube after the reac- 
tion mixture had been flushed with purified nitrogen gas 
and the tubes had been evacuated with an oil pump. In- 
cubation time, 8 hr; temperature, 37°C. 


Acids 
Acids added isolated Deuterium 
Expt. initially at end of (atoms/ 
reaction molecule) 
1 1 mM succinic Succinic 0.0310 
2 1 mM succinic Succinie 0.460 
4 Fumarie 0.0188 
1 mM fumarie Malice 0.779 


fumaric acid greatly stimulated the incorporation of 
deuterium into succinic (Table 1, experiment 2). 
These results are most readily explained by the 
following equations. 
+ 2X 
“OOC—CH=CH—COO + 2X-+2H* (1) 
‘OOC—CH=CH—COO: + 2X-+2D* — 
00C—CHD—CHD—COO-+2X (2) 
Equation 1 represents a reduction of a natural car- 
rier X by succinate, and Eq. 2 represents the reversal 
of this reaction in heavy water. Alternatively, the 
reduction of X would yield XH,, the hydrogens of 
which would be rapidly exchangeable with the me- 
dium D,O. The resulting XD, would subsequently be 
reoxidized by fumarate, yielding X and deuteriosuc- 
cinate. Spectrophotometric evidence for the reversal 
of reaction 1 with a partially purified enzyme prepa- 
ration has recently been presented by Green et al. 
(4). According to this scheme, the addition of fuma- 
rate would promote the incorporation of deuterium 
into succinate by establishing a new equilibrium posi- 
tion in which the rates of both reactions 1 and 2 
would be increased. The deuterium appearing in the 
succinate should, therefore, arise directly from the 
medium and not from a reduction of labeled fumarate. 
The enzyme preparation used in these experiments 
contained sufficient fumarase to establish the fuma- 
rate-malate equilibrium. Hencé, the finding of deu- 
terium in succinate and the stimulation of this deu- 
terium incorporation by fumarate may have reflected 
an initial incorporation of deuterium into fumarate 
via the fumarase equilibrium, provided that this 
enzyme behaved in a nonstereospecifie manner with 
respect to the hydrogen atoms on the methylene 
earbon of malate, To test this possibility, all three 
acids from the reaction mixture, in which both sue- 
cinate and fumarate were incubated anaerobically 
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with the sueciniec dehydrogenase preparation in D,O, 
were isolated, and their respective deuterium content 
was determined. The results are outlined in Table 1, 
experiment 2. Thus, while the malate exhibited a high 
deuterium content, as was anticipated, the fumarate 
had an exceedingly low deuterium content. Since the 
reaction proceeded long after the fumarase equilib- 
rium had been reached, ample opportunity had been 
allowed for the fumarate to become more highly 
labeled if the fumarase had behaved nonstereospe- 
cifically. 

Similar results have been obtained by Fisher (5) 
using crystalline fumarase. These experiments thus 
establish the strict stereospecific behavior of fumarase 
and add strength to our proposed mechanism of the 
anaerobie exchange reaction as catalyzed by suecinic 
dehydrogenase. 

The afore-described results with fumarase, as well 
as the recent studies on alcohol dehydrogenase (6, 7), 
have shown that these enzymes are endowed with the 
property of distinguishing between two hydrogen 
atoms on a methylene carbon. In order to test the 
possibility of a similar behavior by succinic dehydro- 
genase, deuteriosuccinate, obtained from an anaerobic 
ineubation of succinate and fumarate in D,O with a 
succinic dehydrogenase preparation under conditions 
similar to those reported in Table 1, experiment 2, 
was oxidized aerobically with the same enzyme, and 
the deuterium content of the resulting fumarate was 
measured. The results are given in Table 2. 

The results clearly indicate that the fumarate ob- 
tained from the enzymatic oxidation of the enzymati- 
cally exchanged deuteriosuccinate retains about one- 
half of the deuterium, leading to the conclusion that 
succinic dehydrogenase is incapable of distinguishing 
between the hydrogens on either methylene carbon. 
This conclusion is based on the assumption that a sin- 
gle enzyme is responsible for the exchange reaction 
represented by Eqs. 1 and 2, and that this enzyme is 
also the one concerned in the aerobie oxidation of 
succinate. The seeming discrepancy between the deu- 
terium content of the succinate before and after 50 
percent of it had been oxidized is probably the result 
of an isotope effect that causes preferential oxidation 
of the unlabeled succinate molecules (8) and leads 
to an apparently higher deuterium content of the 
residual succinate and a somewhat lower than theo- 
retical content of the resulting fumarate. 


Table 2. Enzymatic oxidation of enzymatically labeled 
siecinate. 


Deuterium 
(atoms/ 
molecule ) 


Acids 


Deuteriosuccinate obtained from an anaerobic 
enzymatic exchange reaction 0.100 
Succinate after 50 percent of above deuterio- 


succinate was enzymatically oxidized 0.135 
Fumarate resulting from the deuteriosueci- 
nate oxidation 0.044 
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The small amount of deuterium found in the fuma- 
rate in experiment 2 of Table 1 probably arose from 
the initially formed deuteriosuceinate by a nonstereo- 
specific reversal of reaction 2, and its low value 
probably reflects the dilution of the isotope by the 
initially added normal fumarate. However, in other 
experiments not reported here, a greater incorpora- 
tion of label into fumarate was observed, the reasons 
for which are not clear at present. It was found, 
however, this increased labeling depended on 
the addition of succinate, as would be expected from 
the scheme proposed here. 
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Fertilization and Normal Development of 
Follicular Oocytes in the Rabbit 


M. C. Chang 


Worcester Foundation for Experimental Biology, 
Shrewsbury, Massachusetts 


The growth, maturation, and activation of rabbit 
follicular oocytes in vivo and in vitro (1) and the 
nuclear maturation of rabbit oocytes in eulture and 
their fertilization in Fallopian tubes (2) have been 
studied. In the rat, the fertilization and development 
of follicular oocytes when transferred into the ovarian 
bursa of mated rats have been reported (3). This 
paper is concerned with the fertilization and normal 
develapment of follicular oocytes of rabbits recovered 
at various times after gonadotropie hormone injec- 
tion (4). 

The donor rabbits were intravenously injected with 
sheep pituitary extracts to induce ovulation, which 
occurs, as in the case of mating, about 10 hr later. At 
various intervals after injection, the ovaries were re- 
moved and suspended in serum-saline medium (equal 
volumes of rabbit serum and 0.9 percent NaCl) in a 
watch glass. Under a dissecting microscope, the fol- 
licles were broken with a needle, and the oocytes sur- 
rounded by mucous follicular cells were picked up 
with a pipette. In order to facilitate the manipulation 
of oocytes, they were treated with 0.05 percent hyalu- 
ronidase in serum-saline medium for 5 to 10 min and 
then were resuspended in serum-saline medium. In 
addition, the oocytes recovered from uninjected ani- 
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mals were cultured in a Carrel flask for 8 to 10 hr in 
the serum-saline medium. Such oocytes or those re- 
covered after pituitary hormone injection were then 
transferred into the left Fallopian tube of a re- 
cipient rabbit. 

The recipient rabbits were artificially inseminated 
and injected intravenously with sheep pituitary ex- 
tracts to induce ovulation. After 6 to 7 hr, a flank 
incision was made under Nembutal anesthesia, and 
the oocytes were transferred into the left tube through 
the infundibulum. This time interval was chosen be- 
cause spermatozoa require about 6 hr in the female 
tract to develop their fertilizing capacity (5). Sinee 
it would be difficult to distinguish between the trans- 
ferred oocytes and those shed by the recipient, the 
left ovary was removed at the time of operation. In 
order to supply enough progesterone for the main- 
tenance of pregnancy, however, a single injection of 
25 mg of macroecrystalline progesterone was given 
subcutaneously on the fourth to sixth day after opera- 
tion. The recipient rabbits were sacrificed 19 to 22 
days postoperatively. Table 1 presents the observa- 
tions on the number of corpora lutea in the right 
ovary, the number of normal fetuses, and the number 
of degenerations after implantation (as shown by 
the presence of placenta without normal fetus). 

Although there is a possibility that more follicular 
oocytes might have been fertilized than were actually 
implanted, judging from the number of degenerations 
after implantation and the number of normal fetuses, 
the data definitely show that the probability of fer- 
tilization is higher than the probability of normal 
development subsequently. Assuming that all the fer- 
tilized ova had implanted, the probability of fertili- 
zaton (7 to 9 percent) and that of normal develop- 
ment (1 to 3 percent) was low when the oocytes were 


recovered from uninjected animals or from animals 
injected with gonadotropic hormone 2 to 5 hr pre- 
viously. The probability of fertilization (24 percent) 
and that of normal dev@lopment (14 percent) in- 
creased when the oocytes were recovered from rabbits 
6 to 7 hr after injection, and it inereased further to 
40 percent and 28 percent, respectively, 11 to 12 hr 
after injection. Since ovulation oeceurs about 10° hr 
after injection, it seems that the probability of fertili- 
zation was increased at about 4 or 5 hr before ovula- 
tion—that is, at the tetrad stage of the first meiosis. 
It is rather surprising that fertilization and develop- 
ment are possible in the follicular oocytes of un- 
treated animals. It may be that these oocytes were 
recovered from follicles at the wave of growth, as is 
reported by Smelser, Walton, and Whealthem (6). 

In the unoperated side, when the number of normal 
and degenerated fetuses was compared with the total 
number of corpora lutea present in the ovaries, 26 
pereent prenatal death was deduced, and of this, 15 
percent (26—11=15) of ova failed either to be fer- 
tilized or to get into the tube or uterus. The prenatal 
death is slightly lower than that reported by Ham- 
mond (7). 

In the transfer of fertilized rabbit ova, 54 percent 
normal development was observed (8). In the present 
study, the normal development is only 28 percent, 
even when recently shed tubal ova were transferred. 
Besides the possible disturbance at fertilization under 
the experimental conditions, it seems that unfertilized 
ova are less able to tolerate manipulation in vitro than 
are fertilized ova. Rabbit ova are capable of fertiliza- 
tion up to 6 to 8 hr after ovulation (7, 9) and abnor- 
mal young are obtained when aged ova are fertilized 
(10). In the present study, no abnormal fetus was 
observed when immature oocytes were fertilized. This 


Table 1. Fertilization and normal development of follicular oocytes in the rabbit. 


Stages of 


oocytes 
(hours after No. of Degenera- 
ovulation recipients Oocytes tion after 

inducing transferred implan 
injection) tation 

0 6 79 5 
(6%) 

2-3 6 61 4 
(7%) 

45 6 58 3 
(5%) 

6-7 6 50 5 
(10%) 

8-9 6 63 3 
(5%) 

11-12 8 50 6 
tubal (12%) 

0 6 88 0 

cultured for 8-10 hr 
Total 


Development in the transferred side 


Development in the normal side 


Degenera- 
Normal Corpora tion after Normal 
fetuses lutea implan- fetuses 
tation 
1 36 6 27 
(1.3%) (17%) (75%) 
1 29 7 20 
(1.6%) (24%) (69%) 
2 40 2 35 
(3.5%) (5%) (88%) 
7 36 0 30 
(14%) (83%) 
17 ‘4 2 24 
27%) (6%) (71%) 
14 36 6 2 
(28%) (17%) (78%) 
0 35 { 19 
(11%) (54%) 
246 27 183 
(11%) (74%) 
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indicates the difference in nature between immature 
and aged ova as it affects their later development. 

In a previous study of follicular oocytes of unmated 
or pregnant rabbits (2), it was found that (i) nuclear 
maturation as far as first polar body formation oc- 
curred when the oocytes were transferred into the 


Fallopian tubes, (ii) fertilization occurred at the 
stage of first polar body formation following transfer 
into the tubes of mated animals, and (iii) the propor- 
tion of fertilized ova was increased when the oocytes 
were cultured for 12 hr before transfer. From the re- 
sults of the present study, it seems that the maturation 
of oocytes as a whole is probably more important for 
their future development than nuclear maturation, 
heeause none of the cultured oocytes developed into 
fetuses, although their nuclear maturation was ob- 
served after culture and their fertilization should 
have occurred in the Fallopian tubes. On the other 
hand, it may be that culture of oocytes in serum has 
adverse effects on the cytoplasm, even though nuclear 
maturation occurs. 
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Tumor Induction on Nicotiana Species by 
Use of Coconut Milk and Yeast Extract 


August E. Kehr 
Department of Horticulture, lowa State College, Ames 


It has been known for some time that coconut milk 
(1) and more recently crown gall tumor extracts (2) 
have a growth-promoting effect on explanted tissues. 
This paper (3) deals with the induction of nongenetic 
plant tumors on Nicotiana species (which otherwise 
have not been observed to form tumors) by the physio- 
logical action of coconut milk and yeast extract. 
Tumors of different origin but of somewhat similar 
nature have been reported on N. alata (4). 

Surface sterilized seeds of N. glauca, N. alata, and 
the tumor-forming amphidiploid, N. glauca-langs- 
dor fii, were grown on 8 ml of special media (adjusted 
to pH 5.9) in 2%%-in. serew-top vials. The basal to 
bacco medium used in all cases was that of Hilde 
brandt and Riker (5); three supplemental media were 
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Table 1. Incidence of tumor formation in sterile eulture 
vials on seedlings of N. glauca and N. alata on various 
substrates (planted 24 Oct. 1953; readings taken 1 Dee. 


1953). 
N. glauca N. alata 
di Non- Non- 
Medium used Toners on on 
Tumors tumors 
(%) 


(%) (m) 


Basal (containing 0.1 
pg/lit NAA) 0 100* 0 100 
Basal plus 15% 


eoconut milk 95 5 25 75 
Basal plus 24%4% 

malt extract 0 100 0 100 
Basal plus 

yeast extract 60 40 33 66 
Basal plus coconut milk 

and malt extract 88 12 66 33 
Basal plus coconut milk 

and yeast extract 20 80 0 100 
Basal plus malt extract 

and yeast extract 58 42 100 0 


* Percentage of total uncontaminated vials with sprouting 
seedlings. 


made by adding coconut milk (15 percent by volume), 
malt extract (5 g/lit), and yeast extract (5 g/lit) to 
this basal medium. Both the malt and the yeast ex- 
tract were the dried commercial product, and it is 
possible that different lots may vary in their potency 
to produce tumors. Autoclaving was done at 15 lb of 
steam pressure for 20 min. Each treatment consisted 
of 20 vials, although contamination and lack of ger- 
mination resulted in fewer than this in some of the 
final readings. 

The first experiment was completed using the spe- 
cies N. glauca and N. alata. It ean be observed from 
the summary in Table 1 that in no instance did tumors 
develop on either species when the seedlings were ger- 
minated and grown on mineral media without supple- 
ments or on media containing only malt extraet. How- 
ever, tumors did appear more or less consistently on 
all seedlings growing on media that contained coconut 
milk, yeast extract, and combinations containing thése 
two materials with malt extract (Fig. 1). The tumors 
were white in color, except when malt extract was 
present in the media; in this case they appeared as 
a brownish mass. They varied markedly in size from 
those just barely detectable to those about 10 to 12 
mm in diameter. The tumors appeared to arise from 
the stem base, but the stem layer from which the 
tumor cells originated is unknown. The roots did not 
seem to be affected. It was observed that, subsequent 
to the appearance of the deseribed tumors, other 
tumors appeared on the larger roots of a few cultures 
of N. alata, These latter tumors appeared to be simi- 
lar to those deseribed by Tryon (4). 

Since the basal medium in the first experiment con- 
tained 0.1 ng /lit of naphthaleneacetic acid (NAA), a 
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second experiment was run using N. glauca and two 
levels of NAA. The results of this experiment indi- 
cated that a growth regulator in the medium was not 
essential for the initiation of the tumors described. 

A final experiment was run similar to the first ex- 
periment with the exception that the amphidiploid, 
N. glauca-langsdorffii, was substituted for N. alata. 
This amphidiploid possesses a genetic constitution 
that conditions the plant toward the development of 
spontaneous tumors under natural environments (6). 
Germination was exceedingly poor (whether by chance 
or otherwise the amphidiploid did not in any case 
germinate on any media that contained yeast extract 
either alone or in combination). The results with N. 
glauca were almost identical to the results of experi- 
ment 1; and on the amphidiploid, as was expected, 
tumors appeared on the seedlings germinated on all 
media, including most vials of the straight mineral. 
Unexpected, however, was the decided stimulatory 
effect of the plant extracts, particularly coconut milk, 
on tumor development (Fig. 2). These materials ad- 
vanced both the time of appearance of the tumors, 
and the degree to which they developed. It should not 
be inferred that the tumors on the amphidiploid were 
induced by the plant extracts, since such tumors are 
initiated solely by genetically controlled mechanisms 
under natural environments. These results indicate 


Fig. 2. Tumor-inducing and stimulatory effects of coco- 
nut milk on Nicotiana seedlings. Left to right: N. glauca- 
langsdorffii on coconut medium, N. glauca-langsdorffii on 
straight mineral medium, N. glauca on coconut milk, N. 
glauca on straight mineral medium, 
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Fig. 1. Tumors formed on 
Nicotiana seedlings growing 
in sterile culture tubes on 
various media. Top, left to 
right: N. glauca on coconut, 
“N. glauca on yeast extract 
medium, N. glauca on yeast- 
coconut medium. Bottom: N. 
glauca on malt-coconut me- 
dium, N. alata on malt-yeast 
medium, N. alata on malt- 
coconut medium, 


that the plant extracts used not only have a tumor- 
inducing potential on the normal diploid species but 
have a stimulatory action as well on the tumor growth 
of N. glauca-langsdor ffii. 

The nature of the tumors induced on N. glauca and 
N. alata by coconut milk or yeast extract has not been 
completely determined, but it is probable that they 
belong in the same category as those produced by 
Brown and Gardner using high concentrations of 
growth regulators (7). It is doubtful that the tumor 
condition would be perpetuated if it were implanted 
into one of the parental species. These tumors, how- 
ever, can be maintained on tissue-culture media with 
the aid of a growth regulator but do not seem to 
thrive on a hormoneless medium. In this respect they 
differ from tumors of crown gall or those of genetic 
origin, both of which are autonomous in vitro from 
the standpoint of hormone synthesis. It has already 
been pointed out that they likewise differ from Tryon’s 
root tumors on N., alata. 

The technique outlinedshere may be useful as a bio- 
logical assay for isolating the growth-promoting com- 
ponents of coconut milk and yeast extract. 
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Fate in Rats of Heterologous Protein 
Labeled “Internally” by S*° and 
“Externally” by 


Wallace Friedberg, Harry Walter, 
Felix Haurowitz 


Department of Chemistry, « 
Indiana University, Bloomington 


The widespread use of radioactive labels to study 
protein metabolism prompted us to eompare the fate 
of I'*! attached as an “external” label to serum al- 
bumin with that of S*°-amino acids incorporated into 
the same protein molecule as an “internal” label. The 
doubly labeled protein was prepared by injecting 
guinea pigs with a yeast hydrolyzate containing S*°- 
amino acids (1), sacrificing the animals after 6 to 12 
hr, isolating the serum albumin, and labeling it with 
traces of I'*! in vitro (2). Nine days after the intra- 
venous administration of the doubly labeled guinea- 
pig serum albumin to rats, the animais were sacrificed. 
Dry protein powders (3) were prepared from the 
liver homogenates, and the protein-bound radioactiv- 
ity was determined repeatedly during a period of 
several weeks. An aliquot of the injected protein was 
treated similarly. 

The activities resulting from I'** and S*° were cal- 
culated from the decay rate of 30-mg samples using the 
equations R,=S,+1, and R,=S, x 0.587 +1, x 0.548, 
where R, is the total activity (in counts per minute) 
and S, and I, the activities of S*° and I'*' at zero 
time, respectively; R, is the total activity at the time 
t. The results of two such experiments (4) are shown 
in Table 1: 

We express our results by the ratio “percentage of 
persisting S*°/percentage of persisting I'*’” in the 
proteins of the rat liver. Obviously, this ratio remains 
1.0 when both isotopes are metabolized at the same 
rate. According to Table 1, the percentage of persist- 
ing S* is, however, 72 or 58 times higher than that 
of persisting I'**. This may be caused by (i) partial 
deiodination of the injected protein and persistence 


Table 1. Radioactivity of ™ and S* in doubly labeled 
guinea-pig serum albumin and in the liver homogenate of 
injected rats. (All activities are expressed as counts per 
minute on the 6th day after the rats were snerificed. ) 
Rat 4-WF Rat 7-WF 


Guinea-pig serum albumin 


Injection (mg) 10.4 8.0 
S* activity 40 x 10" 67 x 10° 
I™ aetivity x0 13.3. x 10° 
Rat liver proteins , 
Dry weight (g) 1.02 1.20 
S* (activity ) 0.85 10° 1.87 10" 
S* (% of injection) 2.1 2.8 
I™ (activity) 3.2 x10 6.45 x 10° 
I'™ (% of injection) 0.029 0.048 
Ratio 

2 58 


% 8*/% | 7 
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of the deiodinated product in the liver; (ii) ineor- 
poration into the rat liver proteins of S*-cystine, 
S*°-methionine, or peptides containing these amino 
acids; or (iii) a combination of -these processes. In 
each of these cases, the percentage of guinea-pig 
serum albumin persisting in the rat liver will be quite 
different from the percentages of persisting I'*' 
and /or $*°. If deiodination or loss of iodinated amino 
acids, as we believe, is the major factor responsible 
for our results, the amount of guinea-pig protein de- 
posited in the rat liver would be many times higher 
than that indicated by the low I'** content. 
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Goiter Production and Prevention 
in Rats 


L. Van Middlesworth 


Department of Physiology, University of Tennessee, 
Memphis 


Laboratory studies of the causes of dietary goiter 
have been handicapped by the lack of an experimen- 
tal diet that would rapidly and reproducibly produce 
goiter in the absence of known goitrogenic chemicals. 
A low iodide diet is available commercially (1), pre- 
pared according to the recommendation of Reming- 
ton (2). In rats this diet produces goiter very slowly. 
We have prepared low-iodide diets (3) with casein 
and sucrose as the basic components. These mixtures 
were not goitrogenic. 

In June 1953 we received a communication from 
Eartly and Leblond (4) stating that a commercial 
cereal (5) was low in iodine content and could be 
used as a diet for rats. For the past 20 mo we have 
studied iodide metabolism of rats fed this cereal. Tn 
this report (6) the cereal is referred to as Cereal-G. 
Repeated analyses have shown that Cereal-G_ con- 
tained 0.015 to 0.035 ug of iodide per gram (7-11), 
and it was consistently goitrogeniec. 

The commercial Remington diet contained 0.08 png 
(7) of iodide per gram according to our analyses, 
although Remington reported that his original mix- 
tures were as low as 0.015 ug of iodide per gram. 
Our diets of sucrose with 13 and 26 percent casein 
(3) contained, respectively, 0.03 and 0.05 pg of total 
iodide per gram (7). 

Groups of Long-Evans male rats, 60 to 100 g 
initial body weight, were fed one of the afore-men- 
tioned diets for 6 wk to 2 yr. All diets were supple- 
mented with distilled water, and the rats were main- 
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tained in wire-bottomed cages in an isolated, air-con- 
ditioned room ventilated with filtered air. At indi- 
cated intervals, groups of the animals were sacrificed. 
Their fresh thyroid glands were removed and weighed. 

Table 1 shows that Cereal-G produced thyroids 3 
times the normal size within 6 wk. Some of the Rem- 
ington-fed rats developed slight goiters after 8 mo; 
however, after 18 to 26 mo, thyroids of the Reming- 
ton rats were as large as the glands in the rats fed 
Cereal-G for 12 mo. The final age and body weight of 
the Remington-fed rats exceeded the age and weight 
of our other groups. The thyroid weights of the rats 
fed Cereal-G increased progressively, but their body 
growth was retarded. Four of the animals, fed Ce- 
real-G for 12 mo, had thyroids that weighed more 
than 100 mg/100 g of body weight; control values 
never exceeded 14 mg/100 g. 

Large thyroids were obtained by alternating Ce- 
real-G and Cereal-G with casein. The glands in this 
group averaged more than 11 times normal weight 
(largest thyroid weighed 492 mg). When these rats 
were sacrificed, their health, appetite, and fur were 
in good condition. The mean thyroid size was large in 
this group; however, the standard deviations were 
also large. This resulted in no significant difference 
(P= > 0.1) between the mean thyroid weight of this 
group and the mean values of the groups fed Rem- 
ington or Cereal-G for the longest duration. 

Cereal-G with 25 percent casein for 8 wk resulted 
in significant enlargement (P=0.01) of the thyroid. 


After 20 wk of this diet the thyroid size was normal. 
The casein-sucrose diets did not produce goiter. 

The addition of 1.5 ug of Nal to the daily Cereal-G 
intake practically preverfted the goiter, and 3 ug of 
Nal per day resulted in thyroid weights similar to 
those of the controls. 

These data may be summarized as follows. Cereal-G 
produced goiters in rats more rapidly than a some- 
what similar mixture of grains (Remington). A 
casein-sucrose diet was less goitrogenic than casein 
plus Cereal-G, even though both diets had the same 
total iodine content. Addition of casein to Cereal-G 
partially prevented goiter and stimulated body 
growth; withdrawal of casein from this diet produced 
the largest goiters that we have observed. The goitro- 
genic effect of Cereal-G was prevented by 3 ug of 
Nal per day. 

These observations suggest the following possible 
explanations: (i) The fact that Cereal-G is more 
quickly goitrogenic than Remington diet indicates 
that there is either a goitrogen among the original in- 
gredients of Cereal-G or an antigoitrogen in the Rem- 
ington diet; or else the processing of Cereal-G may 
have increased its goitrogenic properties. (ii) The 
iodide requirements of rats may be decreased by 
casein or increased by Cereal-G. (iii) The goitrogenic 
property of Cereal-G may be due to an ingredient 
that interferes with production or utilization of the 
thyroid hormone or to the lack of a substance re- 
quired to produce thyroid hormone. (iv) The goiter 


Table 1. Thyroid weights of rats fed different diets for progressively increased durations. 


Thyroid 


Weeks No. Body wt. Thyroid wt. 
Diet on of (zg) (mg) en 
diet rats +8.D.* +8.D.* 
+8.D. 
Fed diet less than 4 mo ¢ 
Control (Purina lab. chow) s 8 153+ 14 16 + 17 9.8+ 1.1 
Cereal-G 6 9 175+ 33 54 + 18 31 +10 
Cereal-G 12 9 202+ 41 60 + 12 29.7 +12 
Cereal-G + 25% casein 8 14 208+ 43 314+ 14 15.1+ 4.1 
Cereal-G + Nal (1.5 pg Nal per day) 8 6 152+ 17 16 + 3.6 10.5+ 24 
Cereal-G + Nal (3.0 pg Nal per day ) 8 4 155+ 17 1 + 3A 9.7+ 2.8 
Ked dict 4 lo 8 mo 
Control (Rockland Farms) 24 9 197+ 44 22 + 48 ll + 19 
26% casein (with sucrose ) 16 5 315+ 3 23 + 43 7.3+ 1.3 
13% casein (with sucrose ) 16 11 260+ 43 18 + 5.6 7.0+ 1.8 
Cereal-G + 25% casein 20 6 336+ 14 32 + 88 10.7+ 4.1 
Remington 32 15 275+ 18 39 + 19 14 + 7.1 
Cereal-G 32 1] 266+ 27 192 + 58 72 +20 
Fed diet 10 to 26 mo 
Control (Purina lab. chow) 40-50 13 362+ 38 27 + 3.6 7.5+ 0.98 
Cereal-G 50 10 249+ 57 135 + 55 54.4 + 22 
Cereal-G + 10% casein 50 2 370+ 71 61 + 9 17 + 6 
26% casein (with sucrose ) 100 5 294+ 36 26 + 5.2 7+ if 
Remington 80-110 6 438 +118 231 + 146 52.8 + 33 


Cereal-G 3 mo, then Cereal-G + 25% 
casein 2 mo, then Cereal-G 6 mo 


* S.D. means standard deviation calculated from the range [R. B. Dean and W. J. Dixon, 
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329+ 53 296 +104 90.0 + 53 


Anal, Chem, 23, 636 (1951) 
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prevention effect of NaI may demonstrate that Ce- 
real-G is deficient in iodide; however, these data could 
result if Nal reduced the effectiveness of a goitro- 
genic mechanism (12) other than iodine deficiency. 
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Production of Milky-Disease Spores (Bacillus 
popilliae Dutky and Bacillus lentimorbus 
Dutky) on Artificial Media 


Keith H. Steinkraus 


Department of Food Science and Technology, 
New York State Agricultural Experiment Station, 
Cornell University, Geneva 


H. Tashiro* 


Entomology Research Branch, 
Agricultural Research Service, 
U.S. Department of Agriculture 


The larvae of two destructive soil-inhabiting in- 
sects, the Japanese beetle, Popillia japonica Newm., 
and the European chafer, Amphimallon majalis 
(Razoum.), are susceptible to milky diseasé (7). 
Dutky (2) described two species of spore-forming 
bacilli, Bacillus popilliae and B. lentimorbus that 
cause milky disease. These two species are able to 
invade the blood of larvae and produce large num 
bers of spores. After the larvae die, the spores are 
liberated in the soil, where they may infect other 
larvae. 
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To facilitate the natural spread of the disease, it 
has been feasible to inoculate the soil with milky-dis- 
ease spore dust produced by a patented process (3) 
described by White and Dutky (4). Living larvae are 
used as the substrate. Dutky (2, 5) reported ecultiva- 
tion of both species of bacilli on artificial media in 
the vegetative state; however, they did not sporulate. 
The biological control of these insects could be con- 
siderably facilitated if a practical method for the 
production of milky-disease spores on artificial media 
were developed. 

This article (6) presents the results of a project 
that was set up to study the in vitro characteristics 
of these bacteria with the objective of duplicating, as 
far as possible, the in vivo reactions, particularly 
sporulation, 

A detailed study was undertaken of the growth of 
these organisms in the vegetative state on various 
types of media (7). Particular attention was given to 
pH, oxygen tension, growth factor, and the earbo- 
hydrate and nitrogen requirements of the organisms. 
Excellent vegetative growth was obtained, and spores 
formed occasionally. However, the spores were not 
typical of those formed within the living larvae. 

Sporulation in a diseased larva oceurs after the 
vegetative cells have become very numerous in the 
blood. This suggested that the supply of an essential 
nutrient might become deficient preceding sporula- 
tion. A nutrient deficiency might be a factor indue- 
ing sporulation (8). This possibility was investigated 
by growing the vegetative cells on a complete medium 
and then transferring them to a starvation medium 
on which further growth was impossible. Spores 
formed that were indistinguishable from those pro- 
duced within the living larva. Details of the method 
follow. 

An inoculum was prepared by sterilizing the sur- 
face of a diseased larva in 0.5-percent sodium hypo- 
chlorite solution, puncturing the hemacoele through 
the dorsal body region, and suspending tlc spores in 
sterile water. The spore suspension was heated at 
70°C for 15 min. to destroy the vegetative cells. The 
spores were inoculated onto the surface of petri-dish 
cultures containing a complete medium made with the 
following ingredients: tryptone, 5 g; yeast extract, 
3g; K,HPO,, 3 g; glucose, 1 g; maltose. 1 g; soluble 
starch, 10 g; agar, 15 g; and distilled water, 1000 ml. 
The cultures were ineubated at 32°C for approxi- 
mately 4 days in order to insure good growth and 
germination of all spores. 

The cells were then transferred as a paste from the 
surface of the complete medium to the surface of a 
starvation medium containing the following ingredi- 
ents: (NH,).HPO,, 1 g; KCl, 0.2 g; MgS0O,, 0.2 g; 
yeast extract, 0.2 g; agar, 15 g; and distilled water, 
1000 ml. Cells were incubated on the starvation me- 
dium at 32°, 37°, and 45°C. Although no further 
growth took place under these conditions, sporulation 
occurred within 24 te 72 hr at all three temperatures ; 
the highest yield of spores was obtained at 37°C. 
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Table 1. Comparative virulence of artificially produced 
and natural spores to European chafer larvae. 


Pereentage of larvae 


Method Source 
of of diseased after 
testing 7 days 14days 21 days 
Injection Artificial 98 98 98 
Natural 100 100 100 
Feeding Artificial l 10 16 
Natural 3 81 92 
Checks 0 0 0 


This indicated that temperature was a factor in- 
fluencing sporulation. In order to test the effect of 
temperature alone on sporulation, vegetative cells 
were grown on the complete medium -and incubated 
at 32°C and at 37°C. No spores formed. However, 
when the cultures grown at 32°C were reincubated 
at 37°C and those grown at 37°C were reineubated 
at 45°C, spores formed in both sets of culture plates. 
This indicated that it was not essential to remove the 
cells from the complete medium in order to secure 
sporulation. The heaviest yield of spores was obtained 
when both factors—that is, starvation and higher in- 
cubation temperature—were combined to stimulate 
spore formation. 

Two lots of B. popilliae spores that had been pro- 
duced by the starvation method were tested for viru- 
lence against third-instar European chafer larvae. 
Larvae were incubated at 26.7°C in trays of moist 
soil. The first lot showed a high order of virulence in 
a preliminary injection test. 

The second lot of spores was used to compare its 
virulence with that of natural type-A spores through 
injection and feeding. A diseased European chafer 


larva was used as a source of natural type-A spores 
for injection, and type-A spore dust produced from 
diseased Japanese beetle larvae was used for the 
feeding test. Larvae were injected with each group 
of spores at the rate of 500,000 spores each. Others 
were incubated in soil containing 1 billion spores per 
kilogram of soil. Duplicate trays of 50 larvae each 
constituted a treatment. Checks included a tray of 
50 larvae injected with sterile distilled water and 
another tray of noninjected individuals, The incidence 
of disease is summarized in Table 1 and is based on 
the average numbers of living larvae in each treat- 
ment. 

The artificially produced spores showed a high 
order of virulence when injected into the larvae but 
much less virulence when ingested. The blood of lar- 
vae infected with artificially produced spores con- 
tained rods and spores typical of larvae infected with 
natural spores. It can be concluded that spores capa- 
ble of causing milky disease in European chafer can 
be produced on artificial media. 
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Communications 


Charr or Char—History of a Common 
Name for Salvelinus 


The inereasingly popular usage of the term char 
or charr as a distinctive and universal English name 
for those fishes belonging to the genus Salvelinus is 
very encouraging. Such increased usage tends to re- 
strict the term trout to the genus Salmo where it right- 
fully belongs. During a rather intensive study of the 
literature on this interesting group of fishes over the 
past decade, I found the differential spelling of the 
term puzzling. Although both spellings commonly ap- 
pear in fishery literature, with few exceptions indi- 
vidual ichthyologists have confined themselves to con- 
sistent use of one form or the other. I have been un- 
able to find any published reason for such individual 
preference, although there is considerable evidence to 
show that since the turn of the century most American 
writers have followed Jordan's preference for charr, 
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and most British and European writers have followed 
Regan’s preference for char. 

I have become aware of a steadily increasing usage 
of the single r by a rather militant group of fishery 
writers in both scientific and popular publications. 
This trend probably reached its climax in 1951 when 
the Committee on Common Names of the American 
Fisheries Society reversed its 1948 approval of charr 
and favored char [Trans. Am. Fisheries Soc. 81, 326 
(1952)}. It is unfortunate that the committee took 
a definite stand in favor of one form over the other, 
heeause this action, in effect, made it practically im- 
possible to publish in an American fishery periodical 
a manuscript using the double r. In my opinion, which 
I submitted to the committee in writing, if the com- 
mittee felt it must take a stand, the bulk of evidence 
seemed to indicate that charr was the better spelling. 
Correct spelling in English is based upon common or 
popular use over a long period of time, and many 


ScIENCE, vou. 121 


a 
th 
the 
4 
Di 
( 
( 
| 
1 
4 
< . 


ores 
‘rom 

the 
‘oup 
hers 

per 
each 
of 
and 
ence 
on 
eat- 


nigh 

but 
lar- 
con- 
vith 
ean 


t of 
nent 


306 
54). 


tary 
679 
lant 


icul- 
aper 


words have two aeceptable spellings. When one of 
these spellings has a specific meaning, it should be 
favored for that one particular connotation. 

The etymology of the word is in doubt. The Oxford 
Dictionary (1893) states: 


Char Forms: 7-chare; 7-8 echarr; 8 ehar. 
(Known in books only singe 17th century; but may 
have been in local use long before. Etymology un 
known; possibly a Celtie origin; Gael. ceara red, 
blood-coloured, cear blood; also the Welsh name 
torgoch red-bellied.) A small fish (Salmo salvelinus) 
of the trout kind... . 


Webster’s New International Dictionary (1934) says: 


Char, n; pl. char (collective) or chars. Also charr. 
(Gaelie ceara lit., red, blood-colored; French cear, 
blood; From its red belly.) Any trout of the genus 
Salvelinus. 


Other meanings given for char as a noun inelude: 
(i) short for charwoman (serubwoman); a chore; 
(ii) a chariot; cart; (iii) a charred substance; char- 
coal (as a verb, the word is a synonym for scorch) ; 
(iv) a sandbank; a bar of sand or mud. Additional 
meanings, most of them now obsolete, will be found 
in the Oxford Dictionary under char. 

Although the Oxford Dictionary and Webster’s 
New International Dictionary place char in the pre- 
ferred spelling position, charr is used only when re- 
ferring to the fish, whereas char is given many other 
meanings. At least two other monosyllabie words 
ending in double consonants are in common usage 
among ichthyologists. Parr (a few early English 
papers used par), a young salmon before it has gone 
to the sea, and redd, the nest or depression in gravel 
into which salmon eggs are deposited. However, charr, 
a fish of the genus Salvelinus, is given secondary posi- 
tion to char in the afore-mentioned references, and 
it may not appear at all in some newer references. 

Although both forms of spelling can be based on 
early popular use, the term char does not appear in 
professional literature until 1865 (nearly. 2 centuries 
after Willoughby, in one of the earliest scientific 
papers on fishes, in 1686 had used the double rr in his 
Historia Pisciwm) when Jonathan Couch introduced 
char to the scientifie literature of England [ History 
of the Fishes of the British Islands (1865), vol. IV, 
p. 253]. George Suckley introduced the term to Amer- 
ican scientific literature in 1874 [U.S. Comm. Fish and 
Fisheries, pt. Il, Rept. of Commissioner for 1872 
and 1873, appendix B, pp. 91-161]. The only author 
I know of who changed from one form to the other 
(without the influence of coauthors) was Sir Francis 
Day, who used charr in his works from 1880 to. 1884 
and char in 1887. 

A survey of professional ichthyologieal papers that 
I published prior to 1951 reveals that of 76 authors 
who have used the term, 42 preferred charr (21 of 
these were American authors), and 34 preferred char 
(only eight of whom were American authors). Prac- 
tically all articles published in English by Swedish, 
Norwegian, Danish, English, Canadian, Australian, 
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and New Zealand writers since 1900 tend to spell the 
term char, owing, no doubt, to its preferred position 
in recent editions of such references as the Oxford 
Dictionary, Webster’s Dictionary, and the Eneyelo- 
pedia Britannica. This preferred position in these ref- 
erences stems from the contributions of C. Tate Regan 
and Day. Since 1900 practically all American ichthy- 
ologists have followed the precedent set by Jordan 
who used charr in his papers. 

With a middle name such as his own, David Starr 
Jordan was well aware of a fundamental reason for 
spelling the term charr. It has long been, and still is, 
customary in English usage that, whenever a common 
monosyllabic word such as cap or cat is used as a 
collective or proper noun naming a particular person, 
place, or thing, or group of them, the consonant is 
doubled as in Capp or Catt. For example, of the 23 
names listed in the Portland, Oregon, telephone di- 
rectory for June 1950 ending in r or rr, 20 represent- 
ing 327 individuals, spelled their names with a double 
r, whereas only three, representing five individuals, 
were found using the single r. 

Witt1am Marknam Morton 
U.S. Fish and Wildlife Service, 
Portland, Oregon 


4 April 1955. 


Entomogenous Fungi in Puerto Rico 


The Weather Bureau in San Juan, Puerto Rico, for 
the week ending 16 October 1954 reported: 

The sudden recurve of the hurricane “Hazel” 
toward the northeast produced heavy to excessive 
amounts of precipitation over the eastern half of the 
Island, while moderate to heavy amounts were re- 
ported from the western districts. The greatest indi- 
vidual amount during the week, 19.00 in., fell at 
Gurabo, where the greatest 24-hr amount, 12.00 in., 
was recorded on 13 October. 


By comparison, the rainfall in the metropolitan area 
was moderate, the Experiment Station at Rio Piedras 
receiving only 3.25 in., and on the northwest coast, 
the Isabela Substation recorded 1.96 in. Subsequent 
precipitation was very moderate, with temperatures 
approximately normal for this season of the year. 

Quite aside from its effects on crops—it completely 
destroyed minute tobacco plants in the seedbeds of 
some districts—the excessive rainfall appears to have 
resulted in a very unusual outbreak of entomogenous 
fungi. Records of entomogenous fungi indicate that, 
although individual insects may be found dead at 
almost any time, extensive outbreaks responsible for 
total elimination locally occur only under exceptional 
conditions of temperature and humidity. Thus, it 
seems desirable to consider whether the excessive hu- 
midity accompanying the “sudden reeurve of hurri- 
cane Hazel” was the really decisive or dominating 
factor in causing the outbreaks of entomogenous 
fungi that have since been observed. 

The seagrape sawfly, Sericocera krugii (Cresson), 
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Fig. 1. Mummied sawfly larvae in situ on the partly de- 
voured seagrape leaves. [Photograph by Roldan] 


a common pest on seagrape, Coccoloba uvifera (L.) 
Jacq., and the only sawfly in Puerto Rico, appears to 
have no natural enemies; no specific parasites and no 
previously recorded entomogenous fungi had attacked 
it. On 30 November extensive occurrence of partly 
eaten leaves of seagrape was noted on the beach at 
Islote (between Arecibo and Barceloneta), with all 
sawfly larvae, from smallest to largest, killed by the 
attack of a chalky white fungus, with only the chitin- 
ized yellowish head remaining uncovered to indicate 
the identity of the insect (ig. 1). Paul Lentz of the 
National Fungus Collections at Beltsville, Maryland, 
and Edward A. Steinhaus of Berkeley, California, 
are agreed that the entomogenous fungus responsible 
is Beauveria bassiana (Balsamo) Vuillemin. 

Vera K. Charles in her “Preliminary check list of 
the entomogenous fungi of North America” (1) re- 
cords Beauveria globulifera from Puerto Rico only as 
attacking the pentatomid bug Thyanta custator (F.) 
and the coreid bug Corecoris batatas (F.), and speci- 
fieally no sawfly anywhere. Presumably this was quite 
a different strain of the fungus on these stinkbugs 
from that now found on the caterpillars of sawflies. 
Even D. M. MacLeod, reporting on the most recent 
“Investigations on the genera Beauveria Vuill. and 
Tritirachium Limber” (2) lists many Lepidoptera at- 
tacked by this fungus im Canada, but only four saw- 
flies, 

Mass destruction of heavy infestations of the guava 
whitefly, Metaleurodicus minimus (Quaintance) by 
Aschersonia spp. is so conspicuous—the bright red, 
orange, and yellow fruiting bodies bulking enormously 
on the comparatively insignificant bodies of the in- 
sects—and it is so well known that little attention 
was paid to the extensive collections of material 
brought by Felix Aréstegui from the Isabela Substa- 
tion early in December. 
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On 9 December a heavy infestation of Coccus viridis 
(Green) on citrus leaves, collected in Pennock’s Gar- 
dens, Rio Piedras, was so thickly covered with Ascher- 
sonia goldiana Sace. & Ell. (det. Lentz) that only with 
difficulty was it possible fo identify the insect. On 19 
December in the mountains at Cidra, mass infestations 
of Myzus persicae (Sulzer) on the underside of the 
leaves of flowering plants of wild mustard, Brassica 
integrifolia (West) O. KE. Schultz, had been entirely 
eliminated by Acrostalagmus aphidum Oud., which 
was identified by Lentz. Material subsequently col- 
lected at Orocovis was identified as Empusa aphidis 
Hoff. by C. G. Thompson of the Insect Pathology 
Laboratory at Beltsville. 

Within less than a month, four different genera of 
entomogenous fungi, on four groups of insects (saw- 
flies, whiteflies, scale insects and aphids) had been 
noted at widely separated localities in Puerto Rico, 
within 6 to 8 wk after exceptionally heavy rains, but 
not at the localities experiencing the heaviest rainfall. 
Was this merely a coincidence, or were conditions 
after the rainfall optimum for the development of the 
entomogenous fungi? 

Grorce N. WoLcorr 
Agricultural Experiment Station, 
Rio Piedras, Puerto Rico. 
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18 April 1955, 


Activity in 1953-54 of Mihara 
Yama, O Shima, Japan | 


Mihara Yama, the central cone of O Shima Vol- 
cano on O Shima, an island 110 km south-southwest 
of Tokyo, Japan, has been active repeatedly in his- 
torical times. The major eruptions that occurred in 
1950 and 1951 have been described (1); this supple- 
ment (2) describes the smaller eruptions that fol- 
lowed in 1953 and 1954. 

At the end of the 1951 eruption, subsidence in the 
crater at the site of the preeruption inner pit formed 
a depression that enlarged until it measured about 
400 m east-west, 250 m north-south, and 50 m deep. 
Just south of this an adjacent depression about 150 m 
in diameter and 50 m deep was formed when collapse 
enlarged the crater of the principal 1951 cone. No 
further conspicuous topographic changes occurred 
until October 1953. Steam and other gas emission 
were slight during this period, and the crater area was 
relatively cool. 

Renewal of activity was first indicated when the 
Wiechert seismograph recorded minor earth tremors 
at the O Shima Meteorological Observatory, begin- 
ning about 7 p.m. on 4 October 1953. Rumbling was 
heard later. At 8: 32 a.m. on 5 October 1953, an ex- 
plosion opened a new vent about 1.5 m in diameter 
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on the southwest side of the inner wall of the 1951 
cone. Explosions continued at intervals of a few min- 
utes to a few hours. Voleanie bombs were hurled as 
high as 50 to 60 m. On 12 October two small vents 
approximately 4 m apart were active in a crater about 
6 m in diameter; one vent emitted incandescent lava 
clots and occasional small Java flows and the other, 
lava clots and black ash (3). Steam and gases only 
were emitted from the new vents from 13 October to 
11 November. 

Small eruptions recommenced at a point about 40 
m to the south on 11 November. Another vent formed 
on 12 November, and intermittent eruptions continued 
until the morning of 14 November. Ejecta were 
thrown as high as 60 m, a cone 3 m high was built, 
and lava flows 50 m long formed. Steam and gases 
only were emitted from the various vents from 14 
November to 1 December. 

On 1 December escaping gas formed a fire pillar 
3 m high, and the blast ascended 50 m, carrying small 
amounts of ejecta with it. From 1 December to mid- 
night 18 December, incandescent ejecta, small lava 
flows, and gas blasts were emitted from the October, 
November, and other temporary vents. 

Explosions began again at 3:27 a.m. on 29 Decem- 
ber 1953 and continued intermittently into February 
1954. Both the October and November vents were 
active, and about 12 January an additional vent 
opened a few meters north of the November vents, 
and a cinder cone about 40 m high was built by 19 
January. The most violent of the 1953-54 eruptions 
oceurred on 27 January 1954, ending at 4:30 p.m. 
Voleaniec bombs reportedly were hurled 800 m high 
and fell as. far as 500 m from the vent. For the first 
time during the 1953-54 eruption, lava overflowed 
the 1951 cinder cone erater and partly filled the ad- 
jacent larger depression, the depth of which was re- 
duced to about 15 m. The northeast remnant of the 
1951 cinder cone was covered thickly by ejecta, Small 
explosions occurred on 31 January. On 1 February, 
ejecta were thrown 150 m from the vent, and more 
lava flowed. Minor activity continued intermittently 
until about 11 February, and gas outblasts and vol- 
canic tremors continued a few days more. By the end 
of February, only a little gas issued. 

Mihara Yama remained quiescent throughout the 
remainder of 1954, although steam and other gases 
in varying amounts were emitted continuously from 
various parts of the crater. At times steam and gas 
emission was marked, and billowing clouds rose 100 
to 300 m high. Voleanie tremors were recorded at 
intervals in March, April, June, September, and 
November. In the first week in November, steam- and 
gas emission increased greatly, and ground tempera- 
tures rose in the crater area. Increased amounts of 
sublimates were deposited in many places in the 
crater, mostly on or within the 1951 cinder cone. New 
fissures opened in the remnants of this cone, and some 
old fissures reopened or widened and began issuing 
steam. The small cinder cone that was formed in 
January 1954 was broken by fissures and partly col- 
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lapsed. On 9 November voleanie tremors ceased and 
steam and gas emission decreased. 
The activity of Mihara Yama in 1953 and 1954 was 

on a small scale compared with the eruptions of 1950 
and 1951. Only small quantities of lava were emitted. 
The 1953-54 lava was an augite-hypersthéne basalt 
essentially of the same composition as that of the 
1950 and 1951 eruptions (4). 

Heten L. Foster 
U.S. Geological Survey, Tokyo, Japan 

ARNOLD C, Mason 
Department of Geology, 
University of Illinois, Urbana 
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18 April 1955. 


Effect of Reserpine on the 
Melanophores of Fish 


As part of a study of the effects of reserpine (1), 
the drug was tested for its action on Siamese fighting 
fish (Betta splendens). Abramson and Evans (2) 
have reported that this fish shows a specific response 
to LSD-25, and it was our interest to ascertain 
whether reserpine might inhibit the LSD-25 effect. 
It ean be said at once that, not only did it fail in this, 
but it acted, in higher dosage levels, as a sedative to 
Betta splendens. 

The fish were immersed in 100 ml of aqueous solu- 
tion of the drug, as Abramson and Evans had done. 
When the concentration was about 12 ug percent the 
sedative effect became evident. In this first testing the 
rather colorless juvenile Betta splendens developed 
within a few hours of immersion a spectacular color 
display. We have since found this phenomenon to be 
fairly general, and the effect has been especially 
studied on several species of fish: Brachydanio reria 
(zebra fish), Aequidens portalegrensis (one of the 
“acaras”), several Trichogaster (gouramies), Micro- 
podus viridi auratus (paradise fish), and Corydoras 
leopardus (leopard catfish). 

When young fish (2 to 4 em long) were immersed 
in the test solution for 6 hr, Ae. portalegrensis and 
C. leopardus were clearly distinguishable from un- 
treated controls at a reserpine concentration of 0.4 ng 
pereent. Ae. portalegrensis tended to darken when it 
was left undisturbed but it usually blanched within 30 
see of being excited. Excitement of reserpine-treated 
fish no longer led to blanching. The effect was still evi- 
dent but not complete, and somewhat variable, as low 
as 0.1 ug percent. The effect wore off slowly; traces of 
coloration more intense than that of the controls were 
visible in the pectoral fins, sometimes for weeks. The 
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effect was overcome by cocaine 0.5 mg pereent and 
by ephedrine 45 mg percent and was partially in- 
hibited by ergotamine 0.5 mg percent. It was not 
inhibited, however, by neosynephrine or pitocin. Pre- 
vious treatment with desiccated thyroid 1: 100,000 
for 1 wk did not inhibit the development of color. 
Injection of epinephrine 0.05 ml 1:1000 led to 
blanching within a few minutes. 

The effect was caused by the dilation of surface 
and deep melanophores and lipophores, for not only 
did the black, brown, green, and blue shades become 
enhanced, but there might, as in Betta splendens, be 
the appearance of reds and golds that were not pre- 
viously evident in this fish. On the other hand, fish 
that already had highly dilated lipophores, such as 
Carassius auratus (goldfish) and the: red Xipho- 
phorous helleri (“helleri”), did not exhibit enhance- 
ment of their coloration. The mechanism of dilata- 
tion and aggregation of chromophores in fish is still 
imperfectly understood (3). The speed with which 
melanophores responded to excitation in Ae. por- 
talegrensis suggested that excitement led to epineph- 
rine secretion in the vicinity of the melanophores. 
Since reserpine inhibited this effect and since only a 
large dose of ephedrine or injection of epinephrine 
caused blanching, the effect of reserpine was probably 
directed to the chromophores themselves rather than 
through the mediation of the nervous system or by 
way of hormones such as intermedin or thyroxin. 

Wo. J. TURNER 
Ann 
Research Division, Central Islip State Hospital, 
Central Islip, New York 
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4 April 1955. 


Intermediates in the Biosynthesis of 
Porphyrins from Porphobilinogen 


It has been demonstrated that porphobilinogen 
(PBG), an a-methylamino monopyrrole, can be used 
as a substrate for the enzymatic synthesis of a number 
of porphyrins, including protoporphyrin IX, by cell- 
free preparations of Chlorella cells (1) and of chicken 
red cells (2). Investigations of early. steps in the 
utilization of PBG in the biosynthesis of porphyrins 
indicate that a colorless precursor of uroporphyrin, 
rather than uroporphyrin itself, is the direct interme- 
diate in the biosynthetic chain of the porphyrins (3). 

Aqueous extracts of spinach-leaf acetone powder 
catalyze the disappearance of PBG and the appear- 
ance of uroporphyrin I [characterized by the method 
of Falk and Benson (4) |. These reactions oceur aero- 
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bically or anaerobically. However, the porphyrin does 
not appear when the reaction is carried on anaerobi- 
eally in the presence of 0.1M cysteine. 

The enzyme porphobilifiogen deaminase has been 
purified approximately 45-fold and has been sepa- 
rated from the other enzymes in extracts of spinach- 
leaf acetone powder that act in the synthesis of por- 
phyrins from PBG. During the course of the reaction 
catalyzed by this enzyme, there is a mole-for-mole 
correspondence between the liberation of ammonia 
and the disappearance of PBG (as measured by the 
formation of the p-dimethylaminobenzaldehyde com- 
plex). This reaction proceeds aerobically, anaerobi- 
cally, or anaerobically in the presence of 0.1M 
cysteine. The product of this reaction, in addition 
to ammonia, is colorless and does not react 
with p-dimethylaminobenzaldehyde. Under aerobic 
conditions, a small amount of porphyrin may form 
during the incubation period; for example, in one 
experiment of 4-hr duration, in which the initial con- 
centration of PBG was 0.96 1M /ml, 0.94 uM of am- 
monia per milliliter was liberated and 0.03 uM of por- 
phyrin per milliliter accumulated. When this prod- 
uct is allowed to stand at room temperature in air, 
additional uroporphyrin I accumulates. The optimum 
pH for the action of PBG deaminase is about 8.2. 
The enzyme does not catalyze the deamination of 
B-phenylethylamine, glutamine, or cysteine. 

When small amounts of 30 to 40 percent or 40 to 50 
percent of ammonium sulfate fractions of spinach- 
leaf acetone powder extracts are added to a solution 
containing the colorless product described in the pre- 
ceeding paragraph (but not containing detectable 
PBG), uroporphyrin I is formed rapidly via an in- 
termediate that is characterized by a strong absorp- 
tion maximum at about 500 mu. On the other hand, 
when a solution containing the colorless product is 
incubated with a preparation of frozen and thawed 
Chlorella cells (1), usually relatively little uropor- 
phyrin is recovered; but porphyrins with from three 
to seven carboxyl groups per molecule have been iden- 
tified on paper chromatograms of the porphyrin 
products. Coproporphyrin has usually appeared as 
the major product. From these experiments, it ap- 
pears that the colorless product, or something derived 
from it, may serve as a substrate for enzymes that 
mediate the decarboxylation of porphyrin precursors. 

Chlorella preparations appear to be incapable of 
utilizing uroporphyrin I or III as substrates for the 
synthesis of porphyrins with fewer than eight car- 
boxyl groups per molecule. This observation indi- 
cates that the colorless enzymatic product described 
here is not converted, for example, to coproporphyrin 
via uroporphyrin. 

Uroporphyrins and very small amounts of copro- 
porphyrins have been recovered after incubation of 
uroporphyrinogen I or III (prepared by the redue- 
tion of the corresponding porphyrins with palladium 
and hydrogen in alkaline solution) with Chlorella 
preparations, The relatively low yields of copropor- 
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phyrin suggest that the porphyrinogens supplied in 
these experiments serve as less satisfactory substrates 
than the colorless enzymatic product for the produe- 
tion of porphyrins with fewer than eight carboxyl 
groups per molecule. It thus appears doubtful that 
the enzymatic product is identical with the bulk of 
the porphyrinogen produced by the palladium-hydro- 
gen reduction of uroporphyrins. Inquiry into the na- 
ture of the enzymatic product is being continued (5). 

LAWRENCE BoGorap 
Department of Botany, University of Chicago, 
Chicago, Illinois 
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4 May 1955. 


On the Supposed Contamination of Thymus 
Nuclear Fractions by Whole Cells 


In a recent communication Brown (1) has claimed 
that thymus nuclear fractions prepared in sucrose- 
CaCl, solutions (2) are made up in large part of 
intact thymocytes. It should be emphasized that this 
claim is not based on the visible demonstration of the 
intact cells but rests rather on some differences in 
osmotic behavior shown by individual components of 
a nuclear suspension. Because these differences in 
osmotic behavior did not fit certain hypothetical ex- 
pectations, they were taken to indicate a distinction 
between isolated cell nuclei and intact cells, and the 
conclusion was drawn that small thymocytes comprise 
a considerable proportion of the isolated “nuclear 
fraction.” It was admitted, however, that such thymo- 
cytes could not be seen under ordinary or phase-con- 
trast microscopy. 

The difficulties in establishing the purity of nuclear 
preparations by light microscopy alone have con- 
cerned workers in this laboratory for some time. It 
is the purpose of this communication to demonstrate 
that thymus nuclei prepared in 0.25M sucrose-0.0018M 
CaCl, solutions are contaminated by thymocytes to 
only a slight extent. This demonstration rests on the 
observation and examination of the isolated nuclei 
under the electron microscope. 

_The appearance of thymus nuclei, isolated as pre- 
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Fig. 1. Electron micrographs of thin sections of calf thy- 
mus nuclei following isolation in 0.25M sucrose-0.0018M 
CaCl, solution. A thymocyte is indicated by the arrow in 
the bottom photograph. (x 10,000) 


viously deseribed (2), is shown by the electron micro- 
graphs in Fig. 1 (3). Only one thymocyte (indicated 
by the arrow in the bottom photograph) can be de- 
tected in these two fields. The proportion of such 
intact cells in microscope fields selected at random is 
very low; of the order of 29 small thymocytes per 
1000 nuclei. A careful serutiny of electron micro- 
graphs shows that whole cell contamination is not a 
problem in such nuclear preparations. (It is realized 
that details of structure that are strikingly obvious 
in the original electron micrograph may not be as evi- 
dent when the plates are reduced to the small size 
of Fig. 1.) 

What is evident is that thymus nuclei prepared in 
sucrose-CaCl, solutions are not entirely free of small 
amounts of adhering cytoplasm. This type of con- 
tamination is more difficult to evaluate. Its extent 


879. 


D1- 
= + 
net 
| 
im 
2 > 
- 
is 
ed 
ee 
in 
in 
as 
rd 
at j 
of 
he 
li- 
od 
in | 
of 
| 
la \ 


can be roughly estimated by microscopic observation 
and, more accurately, by nucleic acid analyses of the 
nuclei and of the tissue. It is probably below 10 
percent. 

The reasons for the differences in osmotic behavior 
reported by Brown are not known to us, but we have 
had wide experience with varying degrees of nuclear 
fragility depending upon such variables as age of 
thymus, concentration of Ca** or Mg** ions, the molar- 
ity of the sucrose solution, temperature, shaking, and 
so forth. We do not feel that such differences by 
themselves should be taken to show either the pres- 
ence or the absence of whole cells, especially when 
they lead to conclusions that are not in accord with 
direct observations by light or electron microscopy. 

V. G. ALLFREY 
A. E, Mirsky 
Rockefeller Institute for Medical Research, 
New York, N.Y. 
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14 April 1955. 


Skin Symptoms of Vitamin-B, 
Deficiency in the Dog 


About 20 years ago Gyérgy (/) named the “rat 
antipellagra factor” vitamin B, and selected skin 
symptoms in the rat as the basis of a_ biological 
method of assay (2). He and his coworkers (3) re- 
ferred to the dermatitis as acrodynia. It affects the 
peripheral parts of the body—nose, mouth, ears, 
paws, and tail. Affections of the skin and hair in vita- 
min-B, deficiency have been seen in other species— 
notably in the hamster (4), monkey (5), and pig (6) 
—but they do not show close similarity to one an- 
other or to the dermatitis that occurs in the rat. 

In 1938 Gyérgy (7) suggested the possibility of a 
relationship between insufficiency of vitamin B, and 
certain skin lesions in man, and in 1940 Smith and 
Martin (8) reported the successful treatment of 
human chielosis with pyridoxine. More recently Vilter 
and his associates (9, 10) reported the occurrence of 
seborrheic dermatitis about the eyes, nose, and mouth 
of human subjects given desoxypyridoxine, a com- 
pound usually regarded as a B, antivitamin. An oint- 
ment containing pyridoxine alleviated the seborrhea 
and was also effective in some other eases of derma- 
titis (10). 

For a number of years I have been conducting ex- 
periments on vitamin-B, deficiency in rats and dogs. 
In the former I have induced the recognized effects 
on growth and metabolism, and in the latter, the typi- 


cal hematological symptoms. In only a small number 
out of hundreds of such rats have I seen acrodynia, 
and then only after a period of months on the defi- 
ciency regimen. This is at yariance with the impres- 
sion given by the reading of a standard textbook 
treatment of vitamin-B, deficiency. If desoxypyridox- 
ine is given, however, rats usually develop skin symp- 
toms in a relatively short time that are indistinguish- 
able from those of simple vitamin-B, deficiency. In 
dogs deprived of vitamin B,, I have never seen effects 
on the skin or hair, even with severe hematological 
symptoms. However, in a few young dogs that have 
been given desoxypyridoxine, I have seen rather 
severe skin lesions that seem to resemble those which 
Vilter and his associates induced in human subjects. 
This has always been associated with the feeding of 
desoxypyridoxine in a diet containing 40 percent 
casein, it has occurred only in pups a few months of 
age, and only in three out of nine that have been 
studied on this particular regimen. 

Since no description of this effect appears to have 
been published, I report it here, for it may be of in- 
terest to those who are concerned with vitamin B, 
and the health of the skin. Any conclusions of nutri- 
tional significance from such observations should, 
however, be made with caution. Desoxypyridoxine is 
effective in much smaller amounts than other so-called 
“antivitamins” (17), and it has a quick and profound 
effect on an animal. The question still remains whether 
its action is entirely the result of metabolic interfer- 
ence with vitamin B,. 

In these dogs the eyes are particularly affected, 
and the animal appears to be conscious of soreness in 
them. There is a conjunctivitis with mucous discharge, 
blepharitis, and a “spectacle-eye” effect from denu- 
dation. The skin about the eyes, nose, and mouth 
shows a pink coloration. These symptoms rapidly im- 
prove upon withdrawal of desoxypyridoxine and with 
the administration of a sfnall amount of pyridoxine, 
but the denudation about the eyes is rather persistent. 

W. W. Hawkins 
Maritime Regional Laboratory, 
National Research Council, 
Halifax, Nova Scotia, Canada 
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AUTOMATIC FLOW COUNTER 


Available only from Tracerlab for automatic radio- 

assays either in the Geiger or proportional region. 

The instrument accepts 25 samples of any size up 

to 1 7/8” D by 5/16” high, with choice of 

appropriate chamber sizes. Each sample may be 

Completely from one to four times 
or Proportional counting. order, or the unit may be set so that the cycles 
are repeated indefinitely. The SC-50 may be 

used with the Superscaler or y 
25 samples up to 1 7/8” D in size. scaler and results are printed on a tape by 
the Printing Interval Timer, a unit de- 
signed specifically for nuclear use. Please 


request Tracerlog No. 57, for complete 
Overall accuracy of 1%. f 


Automatic sample recycling. 


Elapsed time printed for each sample 
or cumulatively. 


LOS ANGELES * PARIS * CHICAGO . CLEVELAND 
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ROTARY WATER 
BATH SHAKER 


@ Variable speed 
range 85 to 
285 osc. per min. 


@ Temperature range 
30°C. to 100°C. 
+ 3° 

@ Available for 
shaking various 
size flasks. 


A shaking apparatus 
that is extremely 
useful for cultivat- 
ing microorganisms 
under conditions of 
aeration and with 
more precise temper- 
ature control than is 
possible in an incubator. It is particularly valuable in 
obtaining bacterial growth curves. 


AIR CONDITIONED 
TEST CABINET 


RANGE — up to 150°F (dry bulb). With refrigeration, 
dew point temperatures as low as minus 30°F. Control 
of ote tive humidity from 5% to 95% is obtained at all 
temperatures in this range. Air capacity is 200, 400 or 
600 c.f.m. Dimensions are 30” x 28” x 24”. 

Detailed information available upon request METHOD — Air is saturated in the air-conditioning unit 
at the required dew point temperature and re-heated to 
the desired dry bulb temperature. No moisture sensitive 
instruments are needed. Recorders obtain a complete 
record of conditions. 


Write for complete information. Address Dept. SW 


NIAGARA BLOWER COMPANY 
| 405 Lexington Ave., New York 17, N. Y. 
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A Useful Pharmaceutical Intermediate 


Glucuronolactone and the salts of Glucuronic Acid can react 
with a variety of organic compounds. The Glucuronic mole- 
cule contains three basically different functional groups — 
aldehyde (or hemi-acetal), hydroxyl, and carboxyl (or lac- 
tone). Requests for information are cordially invited. 


CORN PRODUCTS REFINING COMPANY 


BATTERY PLACE NEW YORK 4,N.Y. 
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BALZERS Interference Filters 


for isolating narrow spectral bands 
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Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mp, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 


Ret 
L 


For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
_ also in _light scattering 


other fields requiring noes light ‘in the visible 
and near-infrared range. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 


95 Madison Ave. New. York 16, N. Y. 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement of light values as low as 
1/10,000 microlumen . . . for absorption and flame 
photometry, colorimetry through microscopes, scintilla- 
tion measurements, fluorescence trace analysis, etc 
Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


BRONX BLVD AND E. 238th ST., NEW YORK 70, N.Y. 


INSTRUMENT FOR RESEARCH 


FARRAND, 


SPECTROFLUOROMETER 


ULTRAVIOLET —VISIBLE—INFRARED 


FOR — 


ie ining spectral distribution of 
fluorescence and the spectral effi- 
ciency of excitation of fi 


Selection of the optimum weve- 
length of excitation and the analy- 
sis of spectra of fluorescent 
P ds in the uli jolet, visi- 
ble and infrared regions. 


Detailed Information Upon Request 


FARRAND OPTICAL CO., INC. 


PRECISION OPTICS 
ELECTRONIC AND 
NTS 


class matter under the act of 3 March 1879. Annual subscriptions: $7. 50; foreign postage, outside the Pan-American Union, $1; Canadian postage, 50¢ 


17 JUNE 1955 


3A 


SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5 D. €. Entered at the Lancaster, Pa., “Post ” Office as second 


| 
| 
ite | 
: 
*a 
“a 
| 
| : 
| rg! > 
| 
| 
2 
| 
| 
| 
ANEW 
| 
| 
4 
RESEARCH DEVELOPMENT | 
OLSIGN MANUFACTURE | 
i 
= 


COMPOSITION OF SCIENTIFIC WORDS 


Rotanp Witsur Brown 
Geologist, U. S. Geological Survey 


CONTENTS: Foreword; Abbreviations and Sym- 
bols; History and Nature of the English Language; 
Nature of Greek and Latin; Transliteration; Dia- 
critical Marks; Greek and Latin Words; Formation 
of Scientific Terms; Adoption of Words; Composi- 
tion of Words; Arbitrary Creation of Words; Gender; 
Spelling and Pronunciation; Cross-Reference Lexi- 
con; Bibliography; Index. 

This new book is designed for all persons interested 
in the derivation and coinage of words, but especially 
for scientists who need new words for new concepts. 
The first 61 pages describe how words are made and 
the remaining 821 pages supply the materials and 
examples for making them. The comprehensive lexi- 
con is a two-way arrangement of English and classical 
items combined in one alphabetic sequence. Thus, 
classical roots, listed under appropriate English key 
words, can be found readily by the wordmaker. 


An indispensable tool for the scientist! 
A fine gift for an intelligent friend! 
Bound attractively and sturdily in blue cloth, 
stamped in gold. 6” x 9’, 882 pp. 
Price $8.00 prepaid. Order directly from the 
author at U. S. National Museum, Washington 
23, D. C. 


Chromatography 


Put More Troughs 
Into LESS Space 
than in round jars 


e Size 8” x 12” x21” 

e 4 Troughs crosswise 

e 2 Troughs lengthwise 

Simplified, adjustable 
trough suspension 

e Glass or all-stainless- 
steel trough agsem- 


Send for Catalog 1354A blies 

Complete unit ascemblics) $49.70 
F.0.B. Berkeley 


RESEARCH SPECIALTIES CO. 


1148 Walnut . Berkeley 7, Calif. 
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Gor MICROBIOLOGY and 
TISSUE CULTURE 


The following Schwarz Preparations are available to 
assist and extend studies in metabolic and enzymic 
functions: 


ADENOSINE PHOSPHATES 

NUCLEIC ACIDS AND METALLIC NUCLEATES 
NUCLEOTIDES AND NUCLEOSIDES 

PURINES AND PYRIMIDINES 

SUGARS AND SUGAR PHOSPHATES 
GLUTATHIONE COMPOUNDS 

SULFHYDRYL REAGENTS 

THYMIDINE 

COZYMASE 

L- AND D-AMINO ACIDS, Optically Standardized 
RADIOCHEMICALS, Isotopically Labeled with C' or S** 


These Schwarz Preparatious meet the exacting require- 
ments of products intended for use in biochemical re- 
search. Write for informative technical bulletins, com- 
plete specifications and references to literature. 1 s20 


SCHWARZ LABORATORIES, INC. 


Leading Manufacturers of Yeast Biochemicals and Fine Chemicals 
230 Washington Street, Mount Vernon, N. Y. 


avatagle... 


Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst. ; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine ; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase ; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantotheny! Alcohol; Penicillinase; Peroxidase ; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines ; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine ; 
Thioacetic Acid; Thiocytosine; Thyroxine; Trigonelline ; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS | inc. 
23 West 60th St. New York 23,N.¥. 
Telephone Plaza 7-6317 
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KEN KITS for everyone interested 
in Uranium and Atomic Energy 


EACH KIT IS UNCONDITIONALLY GUARANTEED OR MONEY PROMPTLY REFUNDED 


THE PROFESSIONAL-MODEL GEIGERSCOPE 


Optical uranium and radio-activity detector. Now in use in hundreds of laboratories, 
in industry, atomic energy plants and major universities. More sensitive for use on 
radioactive samples or mineral specimens than any portable electronic instrument, 
regardless of price. Sturdy, durable, portable as a pocket watch. Requires no ~~ 
source because it converts the energy of alpha rays directly into visible signals; 
background count. Detect and measure any alpha-active isotope down to the range 
of a millionth of a microcurie. Detects leakage in x-ray hi 

of air, surfaces, hands, apparatus, not revealed by conventional instruments. Measure 
radioactive fallowt from distant nuclear explosions. Invaluable for anyone interested 
in radioactivity. Supplied complete with calibrated radium standard, uranium ore 


sample, direction sheet and air-tight holster. 


KEN CALIBRATED RADIUM STANDARD KIT 


This kit contains five permanent standards for the testing 
and calibration of any counter, scintillator, ionization cham- 
ber, Geigerscope or any other radioactivity detector. They 
cover the range from 100 to 1,000,000 disintegrations per 
minute. Complete with accessories and data sheet giving 
the certified alpha, beta and gamma activities of each of 
the five standards. $5 


KEN RADIOACTIVE ORE SPECIMEN KIT 


For comparison or display purposes. Four rich mine sam- 
ples from different parts of the country are attractively 
packed in a pocket size clear plastic box. They contain all 
five of the commercially important radioactive ores. Com- 
plete with data sheet giving the identifying characteristics 
and mineralogical properties. Only $2 


KEN BEAD 
TEST KIT 


The sodium fluoride bead test is one of the 
most sensitive for detecting and confirming 
tranium minerals. It enables you to distinguish 
between uraniem and thorium. The vial of 
pure sodiam fivoride meets ACS specifications, 
enough for hundreds of tests. The bead holder 
is of PLATINUM wire, permanently sealed inte 
a heat-insulating handle; forceps are provided. 
All attractively packed in a convenient case 
that you can slip inte your pocket. Complete 
with direction sheet. Onty $2 


SHORT WAVE ULTRA VIOLET BULB 
An inexpensive source of short wave ultra violet radiation. Excites 
fluorescence in tungsten ores, carbonates and other minerals which de 
not react to long wave UV. Complete with special socket, simple wiring 
diagram anyone can follow, direction and data sheet. + 


KEN ULTRA VIOLET FLASHLIGHT 
Our research staff has now developed a completely port- 
able ultra violet light for the use of the uranium prospec- 
tor. Compact, sturdy and rugged and operates on ordinary 
flashlight batteries. The powerful beam will cause fluores- 
cent uranium minerals to glow at a distance of ten feet. 
Complete —— for batteries so you can use fresh ones 
from your local store. Data sheet lists fluorescent minerals. 


JUST THE THING FOR THAT NEXT FIELD TRIP. 


Phone: 
Hubbard 7-4341 


681 MAIN ST. HACKENSACK 7, N. |. 
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ATOMIC PROSPECTOR’S HANDBOOK 
Valuable data on radioactive ores, field, lab and mill methods, 
and map. Everything you need know about this vital new field! 
Send for Handbook today! Only $] 


KEN RESEARCH INC. 
831 FIFTH AVENUE, RIVER EDCE, N. J. 


Gentlemen: | enclose $............ in (cash) (check) (money 
order). Rush the items | have checked below. Each item will be 
sent postpaid and with an unconditional money-back guarantee. 
QUANTITY ITEM 
( ) Professional Model Geigerscope @ $5. 
) Ken Calibrated Radium Standard Kit @ $5. 
) Ken Radioactive Ore Specimen Kit @ $2. 
) Ken Atomic Prospector's Handbook @ $!. 
) Ken Bead Test Kit @ $2. 
Short Wave Ultra Violet et @ $3. 
) Ken Ultra Violet Flashlight @ $3. 
Ship them immediately to: ' 
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DESIGNED 


for research 


BUILT 


for travel 


Completely portable, completely flexible, the Contoura-*Constat* 
is the only photocopier versatile enough to copy anything, any- 
where. Formulae, books, periodicals, technical data, drawings 
can all be copied without removing them from the reference room 
or library—you don't have to waste time on laborious note taking. 
The Contoura’s patented plastic light cushion lets you copy 
even the pages of thick, tightly bound books without the usual 
distortion at the binding. With the Contoura-Constat you can 
copy anything printed, written or drawn; and it's as portable as 
your brief case. * T.M. Reg. U.S. Pat. Off. 


Write for full details 


F. G. LUDWIG, Inc. | 750 Coulter Street 


Old Saybrook, Conn. 


Depend on Clay-Adams . . . 
The preferred source of supply for leading hospitals, 
laboratories and teaching institutions. Quality 

products through leading scientific deal- 
ers everywhere. Our 216-page catalog 
describes 1161 products. 


Clay Adams 


141 East 25th Street - New York 10 


Look for these familiar trade names—your assurance of quality! 

Adams Centrifuges + Yankee Rotators + Gold Seal Slides and 

Cover Glasses + Adams Laboratory Counters + Counting Chambers 
Yankee Shakers + Medichromes 


INSPECT BEFORE YOU BUY 
U M E Cc Binocular Microscope 
Model E3N 
Highly Praised By Leading Scientists 

One states, “Not one high priced, famous brand 
Had used can boast a quality that surpasses the 
Outstanding Features 

Calibrated Stage to 0.1 

Condenser N wn Decenteri 

—Research for Polaroid wor 

ruple nosepiece: 5X, 10X, 

coated—Monocular for apby— 

Three Eyepieces: Hu 5X, 10X, t5X—Magni- 

fication: 25X to 1 with monocular tube, in- 

creased to 30X to 2250X Binocular—100X Oil 

immersion coated. 

MONEY BACK GUARANTEE 
Write for complete Specifications and Prices 


UMECO OPTICAL 5s 
DIVISION 


San Franelsco 4, Calif. 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, New Co. 
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AAAS EDITORIAL BOARD 


Dael Wolfle 
Acting Editor 


Charlotte V. Meeting 
Assistant Editor 


Mark H. Adams Bentley Glass 

William R. Amberson Karl Lark-Horovitz 

Wallace R. Brode Edwin M. Lerner 
William L. Straus, Jr. 


Advertising Representative: F. A. Moulton 


Association of Geology Teachers 
A New Affiliated Society of the AAAS 


N May 1938 several professors of geology at col- 
leges in the Midwest organized the Association of 
College Geology Teachers, as a medium for exchange 
of ideas, experiences, and teaching techniques. Within 
a few years membership was opened to teachers in 
universities, and the word College was dropped from 


. the association’s name. In November 1951 the associa- 


tion was organized on a national basis. Its purpose, 
as stated in its constitution, is “to foster improvement 
in the teaching of the earth sciences at all levels of 
formal and informal instruction, to emphasize the 
cultural significance of the earth sciences, and to 
disseminate knowledge in this field to the general 
public.” Membership is now open to all persons in- 
terested in the dissemination of geologic knowledge. 
At present the association has a membership of ap- 
proximately 400. 

The association meets once a year, usually in the 
fall in conjunction with the Geological Society of 
America, for a half-day business and technical ses- 
sion. A feature of the annual meeting that has at- 
tracted considerable attention is the Kodachrome 
slide symposium, at which members show a limited 
number of their best geologic slides, and arrange- 
ments are made for duplication and distribution to 
other interested members. 

The association publishes the semiannual Journal 
vf Geological Education, Arrangements are being 
made to have the journal included in the eoverage 
of Geological Abstracts. Editor of the journal is 
Anastasia Van Burkalow, Hunter College. The di- 
rectory, Departments of Geological Science in Edu- 
cational Institutions of the United States and Can- 
ada, which has been issued for several years by the 
American Geological Institute, will henceforth be 
issued biennially under the sponsorship of the asso- 


ciation. Compilation is handled by 8. W. Lowman, 
Rensselaer Polytechnic Institute. 

At its 1952 meeting, the association established an 
annual award for eminence in stimulating interest in 
the earth sciences, to be named for Neil Alden Miner, 
late professor of geology at Cornell College and a 
founder of the association. The award was given to 
F. M. Fryxell of Augustana College in 1953 and to 
W. H. Shideler of Miami University in 1954. From 
time to time the association also presents honorary 
memberships to distinguished individuals in the field. 
Men so honored have been M. M. Leighton, K. F. 
Mather, J. L. Rich, and A. C. Trowbridge. 

The association is composed of six sections: New 
England, Eastern, EKast-Central, Central, Southeast- 
ern, and Far Western. Organization of a northwest- 
ern section is being considered. New members usually 
affiliate with the section in or nearest to which they 
work, although it is possible to join the association 
on an unaffiliated basis. Each section has its own 
officers and bylaws and meets once a year, usually in 
the spring. Sectional meetings generally involve a 
1-day technical session, with an evening banquet and 
a field trip. 

The association is a member of the American Geo- 
logical Institute and an affiliate of the AAAS. Na- 
tional officers for 1955-56 are president, W. H. 
Shideler, Miami University; vice president, S. G. 
Bergquist, Michigan State University; secretary, R. 
L. Bates, Ohio State University; treasurer, C. G. 
Higgins, University of California (Davis). The ex- 
ecutive committee includes these officers, the last past 
president, the section presidents, the directors on the 
board of the AGI, and the representative on the 
council of the AAAS. 

Rosert L. Bates 
Columbus, Ohio 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Pa. 
SCTENCE is indexed in the Reader’s Guide to Periodical Literature. 
All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts. should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by contributors. 


Change of address: The notification should reach us four weeks in advance. If 
possible, please furnish an address stencil label from a recent issue. Be sure to 
give both old and new addresses, including postal zone numbers, if any. 

Annual subscriptions: $7.50; foreign postage, outside the Pan-American Union, 
$1.00; Canadian postage, 50¢. Single copies 25¢. Special rates to members of 
the AAAS. address: Advancescl Washington. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. 
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Exclusive with the 
Bausch & Lomb 
BALPHOT 
Metallograph 


Only Bausch & Lomb gives you 
the Magna- Viewer projector screen 
—high-contrast images for easier 
study at selected magnifications. 


© Comfortably located in the operator’s natural 
line of vision; convenient for group viewing, 
for consultation. 


© Ends visual fatigue in extended examinations, structure 
study, grain size determinations and dirt counts. 


© Uniform image brightness, center to edge; 
easy to see in full room illumination. 


A flick of a switch instantly shifts image to microscope or 5 x 7 camera 
(25 X to 2000 X magnification). You remain comfortably seated, 

fatigue-free. And . . . the Magna-Viewer is just one of the many B&L 
advantages that make it easier for you to do your best work. 


SEE FOR YOURSELF IN AN ACTUAL DEMONSTRATION! - 
Write for obligation-free demonstration and for 
informative Catalog E-232. Bausch & Lomb Opti- 
cal Co., 75942 St. Paul St., Rochester 2, N. Y. 


‘ AMERICA’S ONLY COMPLETE OPTICAL SOURCE 
+ FROM GLASS TO FINISHED PRODUCT 
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designed for the professional... 
LEITZ LABOLUX microscope 


Scientists, physicians and technicians who must work for long periods 
with a ‘microscope will appreciate the new Leitz LABOLUX with its 
fatigue-free operation, precision optics and unexcelled dependability. 


e Stage—instead of tube—moves for focusing. 

@ Individual coarse and fine adjustments are combined 
in a single, clutch-operated control knob. 

¢ All controls including those for the mechanical stage 
in low position for fatigue-free operation. 

e Can be used facing away from observer, for greater 
accessibility of all controls. 

@ Pre-aligned substage illuminator or mirror. 


e Retractable spring mounts in objettives. prevent 
damage fo lens and sliges. 

@ Inclined binocular body tube interchangeable with 
monocular tube for photomicrography, 


Send for LABOLUX 

brochure today. &. Leitz, inc., Dept. SC-6 

See and examine the 468 Fourth Ave., New York 16, N.Y. 

new Leitz LABOLUX Please send me your brochure on the new Leitz 
microscope soon. LABOLUX. 


LEITEZ, INC., 466 FOURTH AVENUE, NEW VORK 16, 
Distributors of the world-famous products of Ernst Leite, Wetzier, Germany 
LENSES + CAMERAS MICROSCOPES BINOCULARS 
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Radio- 


Active 


STEROIDS 


IMMEDIATELY ESTRONE 16-C" 
AVAILABLE Activity per mg. 


2.7 microcuries 
Price per mg. $50.00 


ESTRADIOL 16-C“ 
Activity per mg. 
2.7 microcuries 
Price per mg. $65.00 


PROGESTERONE 21-C“ 


Activity per mg. 
2.25 microcuries 
Price per mg. $40.00 


DESOXYCORTICOSTERONE 
ACETATE 21-C" 


Statement of your 
government depart- 
ment dealing with 
atomic energy to- 
gether with “Atomic 
Energy of Canada 
Limited Form No. 
247" shovid be 
filed with each 
order. 


For these forms 


and other Activity per mg. 
information, 2.25 microcuries 
write to: Price per mg. $40.00 


Chanles Frosst &Co. . . 


PHARMACEUTICAL and CHEMICAL 
MANUFACTURERS 


P.O. BOX 247 
MONTREAL, CANADA 


Just off the press: Volume 6 
ANNUAL REVIEW OF 


PLANT PHYSIOLOGY 


505 pages 


Mechanisms of Absorption, Transport, Accumu- 
lation, and Secretion of Ions 

Redistribution of Mineral Elements 

Biochemical aspects of photosynthesis 

Nitrogen Metabolism 

Functional Aspects of Mineral Nutrition of Plants 

Effect of Ecological Factors on Photosynthesis 

Chemical Constitution as Related to Growth 
Regulator Action 

The Physiology of Flowering 

Physiology of Abscission 

The Water Economy and the Hydrature of Plants 

Water Relations of Plant Cells and Tissues 

Colour Development in Flowers 

Physiology of the Cotton Plant 

Pathogenesis in the Wilt Diseases 

Chemical Nature of Disease Resistance in Plants 

Adaptation of Plant Pathogen to Host 

Physiology of Alkaloids 

Tissue Culture 


$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere) 


ANNUAL REVIEWS, INC. 


Stanford, California 
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Meetings & Conferences 


July 

18-23. International Assoc. of Applied Psychology, Lon- 
don, England. (C. B. Frisby, Natl. Inst. of Industrial 
Psychology, 14 Welebeck St., London, W. 1.) 

18-23. International Water Supply Cong., 3rd, London, 
Eng. (L. Millis, 34 Park St., London, W.1.) 

20-28. International Union of Pure and Applied Chem- 
istry, Zurich, Switzerland. (R. Morf, Sec. Gen., IUPAC, 
Zurich 1.) 

23-29. International Soc. of Surgery, 16th cong., Copen- 
hagen, Denmark. (E. A. Graham, 600 8S. Kingshighway, 
St. Louis, Mo.) 

25-30, International Anatomical Cong., Paris, France. 
(G. Cordier, 3 Square Alboni, Paris 16¢.) 

26-29. American Malacological Union, Staten Island, 
N. Y. (Mrs. M. C. Teskey, P.O. Box 238, Marinette, 
Wis.) 

28-30. Colloquium on Biochemical Problems of Lipids, 
2nd, Univ. of Ghent, Belgium. (R. Ruyssen, St. Jansvest 
12, University of Ghent, Belgium.) 


August 

1—5. American Oil Chemists’ Soc., short course on analyti- 
eal techniques, Urbana, Ill. (L. R. Hawkins, 35 E. 
Wacker Dr., Chicago 1, Ill.) 

1-5. Internationa! Cong. of Plastic Surgery, Stockholm 
and Uppsala, Sweden. (J. F. Larsen, 12, Kristianiagade, 
Copenhagen Denmark.) 

1-6. International Cong. of Biochemistry, Brussels, Bel- 
gium. (C. Liebeeq, 17 Place Deleour, Liége, Belgium.) 

3-7. International Meeting of Neurobiologists, Groningen, 
Netherlands. (J. A. Kappers, Dept. of Anatomy and 
Embryology, Oostersingel 69, Groningen.) 

5-6. Pennsylvania Academy of Science, University Park, 
Pa. (K. Dearolf, Public Museum and Art Gallery, Read- 
ing, Pa.) 

6-7. Linguistie Soc. of America, Washington, D.C. (A. A. 
Hill, 1719 Massachusetts Ave., NW, Washington, D.C.) 

8-10. Inst. of Aeronautical Sciences, Seattle, Wash. (S. P. 
Johnston, IAS, 2 E. 64 St., New York 21.) 

12-17, Canadian Teachers’ Federation, Ottawa. (G. G. 
Croskery, 444 MacLaren St., Ottawa, Ont.) 

15-16. Operations Research Soc. of America, 7th national, 
Los Angeles, Calif. (R. A. Bailey, Military Operations 
Research Div., Lockheed Aircraft Corp., Burbank.) 

15-18. American Veterinary Medical Assoc., Minneapolis, 
Minn. (J. G. Hardenbergh, 600 S Mic’ igan Ave., Chi- 
cago 5, Ill.) 

15-19. American Institute of Electrical Engineers, Pacific 
general, Butte, Mont. (N. S. Hibshem, 33 W. 39 St., 
New York 18.) 

15-19. American Soc. of Agronomy and the Soil Science 
Soc. of America, joint meeting, Davis, Calif. (L. G. 
Monthey, 2702 Monroe St., Madison 5, Wis.) 

15-20. International Dental Federation, 43rd annual, 
Copenhagen, Denmark. (W. R. Klausen, 1 Alham- 
bravey, Copenhagen V.) 

17-24. Australian and New Zealand Assoc. for the Ad- 
vancement of Science, 31st, Melbourne, Australia. (J. 
R. A. MeMillan, ANZAAS, Science House, 157 Glou- 
cester St., Sydney, N.S.W., Australia.) 

17-9. Canadian Mathematical Cong., 5th summer seminar, 
Winnepeg, Manitoba. (Secretariat, Canadian Mathe- 
matical Cong., Chemistry Bldg., MeGill Univ., Mont- 
real. ) 
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Meetings & Conferences 


August, contd. 


19-28. International Conf. of Agricultural Economists, 
Helsingfors, Finland. (J. R. Currie, Dartington Hall, 
Totnes, Devonshire, Eng.) 

19-80, National Assoc. of Biology Teachers, Ann Arbor, 
Mich. (P. V. Webster, Bryan City Schools, Bryan, 
Ohio. ) 

22-28. Electronies and Automatic Production Symposium. 
San Francisco, Calif. (Wm. D. MeGuigan, Stanford 
Research Inst., Palo Alto.) 

22-9. Wool Textile Research Conf., Sydney, Australia. 
(F. G. Nicholls, Commonwealth Scientific and Indus- 
trial Research Organization, 314 Albert St., East Mel- 
bourne, Australia.) 

9-31. American Physical Soc., Mexico City, Mexico. 
(K. K. Darrow, Columbia Univ., New York 27.) 

29-2. Infrared Speetroscopy Inst., 6th annual, Nashville, 
Tenn. (N. Fuson, ISI, Fisk Univ., Nashville 8.) 

29-2. International Assoc. for Hydraulic Research, 6th 
plenary, Delft, Netherlands, (L. G. Straub, St. Anthony 
Falls Hydraulic Lab., Minneapolis 14, Minn., or J. Th. 
Thijsse, IAHR, Raam 61, Delft.) 

29-8. Mathematical Assoc. of America, Ann Arbor, Mich. 
(H. M. Gehman, Univ. of Buffalo, Buffalo 14, N.Y.) 

29-5. International Astronomical Union, Dublin, Ireland. 
(P. T. Oosterhoff, IAU, Leiden Observatory, Leiden, 
Netherlands. ) ‘ 

29-6. International Horticultural Cong., 14th, The Hague, 
Netherlands. (G. de Bakker, International Comm. for 
Horticulture, Bezuidenhoutseweg 30, The Hague.) 

30-2. American Mathematical Soc., 60th summer, Ann 
Arbor, Mich. (AMS, 80 Waterman St., Providence 6, 
R.1.) 

30-2. Biological Photographie Assoe., 25th annual, Mil- 
waukee, Wis. (lL. C. Massopust, Sr., Marquette Univ. 
School of Medicine, 561 N. 15 St., Milwaukee 3.) 

81-1. Conf. on Low Temperature Physics, Paris, France. 
(L. Weil, Institut Fourier, Place du Doyen Gosse, 
Grenoble, Isére, France.) 

81-2. American Sociological Society, Washington, D.C. 
(W. J. Warner, ASS, New York Univ., Washington 
Sq., New York 3, N.Y.) 

31-3. United Chapters of Phi Beta Kappa, 24th triennial, 
Minneapolis, Minn. (C, Billman, 1811 Q St., NW, Wash- 
ington 9, D.C.) 

31-7. British Assoc. for the Advancement of Science, an- 
nual, Bristol, Eng. (BAAS, Burlington House, London, 
W.1.) 

31-8. International Cong. of Refrigeration, Paris, France. 
(L, Weil, Institut Fourier, Place du Doyen Gosse, 
Grenoble, Isére, France.) 


September 


1. Assoc. for Symbolic Logic, Ann Arbor, Mich. (J. 
Barlaz, Rutgers Univ., New Brunswick, N.J.) 

2-7. American Psychological Association, San Francisco, 
Calif. (F. H. Sanford, APA, 1333 16 St., NW, Wash- 
ington 6, D.C.) 

2-7. Psychometric Society, San Francisco, Calif. (J. B. 
Carroll, Harvard Univ., 13 Kirkiand St., Cambridge 38, 
Mass.) 

2-9, International Cong. of Anthropological and Ethno- 
logical Sciences, 5th, Philadelphia, Pa. (A. Kidder, 
Univ. of Pennsylvania, Philadelphia 4.) 
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You can put your library 
in a card catalog with 


Microprint 


Cards 


Read it in 
complete comfort with a 
KODAGRAPH MICROPRINT READER 


‘Consider this: By fe qe reduction, as many as 
sixty conventional book pages go on one side of a 
3 x 5-inch card. An abstract and filing data can go on 
the other side. Thus, the library card catalog becomes 
the library itself! So great is the space-saving that indi- 
viduals in an organization can conveniently have their 
own duplicate libraries of the literature and data they 
most frequently use. 

You read your microprint cards in complete 
comfort. The Kodagraph Microprint Reader has a 
green screen, tilted 11° because that seems to be easi- 
est on the eyes. Room lights need not be dimmed. 
The Reader takes microprint cards of any size up to 
8\4 x 14 inches. You feed them into the Reader like 
paper into a typewriter. 

Many microprint publishers offer editions of stand- 
ard works and periodicals. Many of these publishers 
are also prepared to make microprint cards of your 
own literature and reports. 


To get started on a microprint system that can help solve 
the problems of debulking, speedy dissemination, and stor- 
age of literature and private internal data, mail the cou- 


pon below 


EASTMAN KODAK COMPANY -:s 
Business Photo Methods Division, Rochester 4, N.Y. 

Please send me the informati 
(C) Where | can see a Kodagraph Microprint Reader. 
CD Felder on the Reader and sample microprint card. 


CD List of publishers of microprint cards and manufacturers 
of microprint cards to order. 
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Outstanding 


McGRAW-HILL BOOKS 


THEORY OF ORDINARY DIFFERENTIAL 
EQUATIONS 


By Eart A. CODDINGTON, University of California, 
Los Angeles, and NORMAN LEVINSON, Massachusetts 
Institute of Technology. International Series in 
Pure and Applied Mathematics. 444 pages, $8.50 


An authoritative text and reference on theories and 
applications of differential equations. Sections on simi- 
lar eigenvalue problems and periodic solutions rep- 
resent original work of the authors. A simple and 
novel treatment of the regular singular point for 
systems is offered and the use of the Phragmen- 
Lindelof theorem has simplified the discussion of the 
irregular singular point. Other new topics include 
asymptotic behavior of solutions of linear systems 
containing a large parameter and topological behavior 
of solutions, including a study of differential equations 
on a torus. 


NUMERICAL ANALYSIS—Proceedings of 
Symposia in Applied Mathematics, Volume VI 


American Mathematical Society, JOHN H. CuRTIsS, 
Jr., Editor. In press 


This new volume includes the papers presented at the 
symposium conference held under the above auspices 
at the Institute for Numerical Analysis at U.C.L.A., 
June 1953. The fundamental topics selected make this 
collection up to date and abreast with the increasing 
interest in and practical value of numerical analysis. 
The authors include such well-known people as Mag- 
nus R. Hestenes, Richard Bellman, and D. M. Lehmer. 
This volume will be of real value to applied mathe- 
maticians, computer-programming personnel, com- 
puter designers, and certain physicists and engineers. 


THE COMPLEAT STRATEGYST 


By JOHN D. WILLIAMS, RAND Corporation. 256 
pages, $4.75 


In a light, humorous, and easily readable style, this 
book covers an elementary explanation to the theory 
of games and methods for its application to problems 
involving conflict situations which resemble games. 
The theory is presented without use of anything higher 
than secondary school arithmetic, and worked out 
examples of its application to situations ranging from 
checker and card games to business problems and 
military strategy are included. 


Send for copies on approval 
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McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street + New York 36, N. Y. 


Meetings & Conferences 


September, contd. 

4-7. International Congress of Vitamin E, 3rd, Venice, 
Italy. (K. E. Mason, Dept. of Anatomy, Univ. of 
Rochester School of Medicine and Dentistry, 260 Crit- 
tenden Blvd., Rochester 20, N.Y.) 

4-11. International Cong. of Historical Sciences, 10th, 
Rome, Italy. (F. Chabod, Xe Congres International des 
Sciences Historiques, Université, Rome.) 

5-6. American Political Science Association, Boulder, 
Colo. (H. C. Mansfield, Dept. of Political Science, 
Ohio State Univ., Columbus, Ohio.) 

5-8. American Soe. for Pharmacology and Experimental 
Therapeutics, Iowa City, Iowa. (C. C. Pfeiffer, Dept. of 
Pharmacology, Emory Univ., Emory University, Ga.) 

5-9. American Inst. of Biological Sciences, Michigan 
State College, East Lansing, Mich. (H. T. Cox, AITBS, 
2000 P St., NW, Washington 6, D.C.) 

The following 20 meetings are being held jointly with 
the AIBS at East Lansing, Mich. 

American Bryological Soc., E. Lansing, Mich. (L. J. 
Gier, Dept. of Biology, Wm. Jewell College, Liberty, 
Mo.) 

American Fern Soe., East Lansing, Mich. (M. E. 
Faust, 501 University Pl., Syracuse 10, N.Y.) 

American Microscopical Soc., East Lansing, Mich. 
(C. J. D. Brown, Dept. of Zoology and Entomology, 
Montana State College, Bozeman, Mont.) 

American Society for Horticultural Science, East 
Lansing, Mich. (F. 8. Howlett, Ohio Agr. Experimental 
Sta., Wooster.) 

American Soc. of Human Genetics, East Lansing, 
Mich. (D. C. Rife, Ohio State Univ., Columbus, Ohio.) 

American Soe. of Limnology and Oceanography, East 
Lansing, Mich. (B. H. Ketchum, Woods Hole Ocean- 
ographie Inst., Woods Hole, Mass.) 

American Society of Naturalists, East Lansing, Mich. 
(W. P. Spencer, 22F33 (F), Dept. of Genetics, Univ. 
of Texas, Austin 12.) 

American Soc. of Plant Physiologists, East Lansing, 
Mich. (J. F. Stanfield, Dept. of Botany, Miami Univ., 
Oxford, Ohio.) 

American Soe. of Plant Taxonomists, East Lansing, 
Mich. (R. C. Rollins, Gray Herbarium, Harvard Univ., 
22 Divinity Ave., Cambridge 38, Mass.) 

American Soc. of Zoologists, East Lansing, Mich. 
(R. C. Kempton, Dept. of Zoology, Vassar College, 
Poughkeepsie, N.Y.) 

Biometric Soc., East Lansing, Mich. (C. I. Bliss, 
Box 1106, New Haven 4, Conn.) 

Botanical Society of America, Michigan State Col- 
lege, (H. C. Bold, Dept. of Biology, Vanderbilt Univ., 
Nashville, Tenn.) 

Ecological Soc. of America, East Lansing, Mich. (J. 
F. Reed, Dept. of Botany, Univ. of Wyoming, Laramie.) 

Genetics Soc. of America, East Lansing, Mich. (C, 
P. Oliver, Dept. of Zoology, Univ. of Texas, Austin.) 

Mycological Soc. of America, East Lansing, Mich. 
(E. 8S. Beneke, Botany and Plant Pathology Dept., 
Michigan State College, East Lansing.) 

Phycological Soc., East Lansing, Mich. (P. C. Silva, 
Dept. of Botany, Univ. of Illinois, Urbana.) 

Potato Assoc. of America, East Lansing, Mich. (R. 
W. Hougas, Dept. of Genetics, Univ. of Wisconsin, 
Madison 6.) 
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Meetings & Conferences 


September, contd. 


Society for Industrial Microbiology, East Lansing, 
Mich. (C. L, Porter, Dept. of Biological Sciences, Pur- 
due Univ., West Lafayette, Ind.) 

Society of Protozoologists, East Lansing, Mich. (N. 
D. Levine, College of Veterinary Medicine, Univ. of 
Illinois, Urbana, Ill.) 

Soc. for the Study of Evolution, East Lansing, Mich. 
(Harlan Lewis, Dept. of Botany, Univ. of California, 
Los Angeles 24.) 


5-9, Beta Beta Beta, East Lansing, Mich. (RB. R. Weimer, 
Bethany College, Bethany, W.Va.) 

5-9. Econometric Soc., Ann Arbor, Mich. (R. Ruggles, 
Box 1264, Yale Station, New Haven, Conn.) 

5-10. World Cong. of Anaesthesiologists, Scheveningen, 
Netherlands. (W. A. Fentener van Vlissingen, WCA, 
Bilthoven, Netherlands.) 

6-11. American Physiological Soc., Boston, Mass. (M. O. 
Lee, APS, 9650 Wisconsin Ave., Washington 14, D.C.) 

6-16. Chieago Inst. for Hospital Administrators, 23rd, 
Chicago, Ill. (American College of Hospital Administra- 
tors, 620 N. Michigan Ave., Chicago 11.) 

7-9. American Soc. of Photogrammetry, Los Angeles, 
Calif. (C. E. Palmer, 1000 11 St., NW, Washington 1.) 

9-10. Soe. of General Physiologists, Woods Hole, Mass. 
(J. B. Buck, NIH, Bethesda 14, Md.) 

9-10. Symposium on Electroluminescence and Photocon- 

duction in Inorganic Phosphors, Brooklyn, N.Y. (J. J. 

Dropkin, Polytechnic Inst. of Brceoklyn, 85 Livingston 

St., Brooklyn 1.) 

-12. Sigma Delta Epsilon, Minneapolis, Minn. (Mary 

Gojdies, Barat College, Lake Forest, Ill.) 

10-15, International Cong. on Cosmic Radiation, Mexico, 
D.F., Mexico. (H. A. Barton, [UPAP, 57 E. 55 St., New 
York 22.) 

11-16. American Chemical Soe., Minneapolis, Minn. (A, 
H. Emery, 1155 16 St., NW, Washington 6.) 

11-16. Laurentian Hormone Conf. AAAS, annual, Estes 
Park, Colo. (Committee on Arrangements, 222 Maple 
Ave., Shrewsbury, Mass.) 

11-18. International Cong. of Criminology, London, Eng- 
land, (State Univ. of New York, College of Medicine 
at New York City, 469 Clarkson Ave.. Brooklyn 3.) 

11-18. International Cong. of Librarianship and Docu- 
mentation, Brussels, Belgium. (M. A. Baby, 8, Rue de 
Haguenau, Strasbourg, France.) 

12-13. Pi Gamma Mu National Convention, Allerton Park, 
Ill. (E. B. Urquhart, 1719 Ames St., Winfield, Kan.) 
12-14. Soil Conservation Soc. of Ameriea, Green Lake, 
Wis. (H. W. Pritchard, 1016 Paramount Bldg., Des 

Moines, Lowa.) 

12-15. International College of Surgeons, 20th annual, 
Philadelphia, Pa. (K. A. Meyer, 1516 Lake Shore Dr., 
Chicago 10, Tl.) 

12-16. Illuminating Engineering Soc., annual, Cleveland, 
Ohio. (A. D. Hinckley, 1860 Broadway, New York 23.) 

12-16. Instrument Soc. of America, 10th annual, Los 
Angeles, Calif. (Fred Tabery, 3443 S. Hill St., Los 
Angeles.) 

13-15, American Meteorological Soe., Asbury Park, N.J. 
(K. ©. Spengler, 3 Joy St., Boston 8, Mass.) 

14-16. Assoc. for Computing Machinery, annual, Phila- 
delphia, Pa. (J. P. Nash, Digital Computer Lab., Univ. 
of Illinois, Urbana.) 
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J ust Published 


A Ground-Breaking New Book 


AIRBORNE CONTAGION 
AND AIR HYGIENE 


AN ECOLOGICAL STUDY OF 
DROPLET INFECTIONS 


BY WILLIAM FIRTH WELLS 


This book presents some twenty years’ experi- 
ments bearing upon the thesis that droplet infec- 
tions are primarily airborne and draws the 


- logical inference that airborne contagion is essen- 


tially a chain reaction generated indoors when 
occupants breathing contagium expel droplets 
which immediately evaporate, leaving contagium- 
bearing nuclei floating in the air. The author 
presents the physics and physical chemistry of 
droplets and droplet nuclei; the biology, bio- 
physics, and biochemistry of droplet-nuclei in- 
fection and disinfection; and the physiology and 
parasitology of droplet-nuclei contagium; and 
from these data develops the principles of sani- 
tary ventilation. This work lays the foundation 
for a branch of science which should become of 
the greatest importance: the science of air 
hygiene. 

424 pages, 85 figures, 38 tables. $6.00 


A COMMONWEALTH FUND BOOK 


At all booksellers, or 


HARVARD University Press 


44 Francis Avenue 
Cambridge 38, Massachusetts 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries at a very low cost 
CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 
DISPLAY: Rates listed below—no charge for Box Number. 
onthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 
Single eaten $19.50 per inch 
17.50 per inch 
16.00 per inch 
14.00 per inch 
12.50 per inch 


52 Sines in 1 year 


For PROOFS on display ads, cop must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POSITIONS WANTED 


Bacteriologist, Ph.D.; three years, research assistant, university 
department of bacteriology virology; prefers straight research. 
Medical Bureau (Burneice Larson, Director) Palmolive Building, 
Chicago. 


Bacteriologist, Ph.D., microbial biochemistry, postdoctoral ex- 
rb at, wishes academic or industrial position. Box 175 
SCIENCE. 


Chemist, 36, 11 yrs. inorganic industrial experience; Middle 
Atlantic States locality. Box 173, SCIENCE. = 


Cytologist, Ph.D., hematology, electron microscopy. Research, 
teaching, and clinical laboratory experience. Prefer research. Box 
176, SCIENCE, xX 


Pharmacologist, Ph.D. toxicity chemicals used in food, drug, cos- 
metic industry. Capable assuming laboratory directorship. Consider 
teaching. Box 178, SCIENCE. 


Virologist, Ph.D., extensive experience in bacteriology, immunol- 
ogy, virology, tissue culture, cancer research; publications. Desires 
academic appointment or responsible hospital or industrial position 
in Boston—-Worchester area. Box 174, SCIENCE. xX 


Virologist; Ph.D., extensive academic and field experience in CNS 
infections; viruses, immunology, microbiology, tissue cultures, 
parasitology desires academic-research position. Experienced in- 
vestigator, teacher, laboratory. Interested fundamental research 
and teaching undergraduate, graduate levels. Box 164, SCIENCE. 

6/17 


(a) Director or associate director, clinical research; East; $20,000. 
(b) Biochemist, M.S. or Ph.D., experienced in clinical laboratory 
of general hospital; 250 bed general hospital; extensive research ; 
Midwest. (c) Psychologist for teaching and guidance as well as 
vocational placement; large industrial city; Midwest. (d) Young 
Ph.D. interested teaching and research; training in mammalian 
anatomy required; woman’s college; East. (e) Biochemist to join 
staff of organization specializing in industrial research; duties; 
research and development; degree, experience required; Midwest. 
(f) Technical director; Ph.D., Pharmacology or Pharmacy; ethical 
pharmaceutical company; large city, university medical center; 
Midwest. S6-3 Medical Bureau (Burneice Larson, Director) 
Paimolive Building, Chicago. : 


Educational Representative to contact teachers in Medical, Nursing 
and Allied schools and Colleges in Ohio, West Virginia, Maryland, 
Virginia, District of Columbia and Eastern North Carolina for a 
well known Medical Publisher. College graduate, science back- 
ground preferred. Full time, salaried position with all expenses 
paid and company car. Reply with complete resume and recent 
picture to P.O. Box 416, Philadelphia 5, Penna. 6/24 


Literature Chemist—M.S. in biochemistry with minor in organic 
chemistry to assist senior scientist in literature searching, abstract- 
in i one evaluation of scientific data, Reading knowledge of scien- 
ti French and German. Age 24 to 35. Comprehensive benefit 
evenenan. Send complete information of education and experience. 
Box 149, SCIENCE. 6/3, 10 


Pathologist: To do research pathology and some routine examina- 
tion of animal tissue in ethical pharmaceutical firm. Loemtee 
Metropolitan New York. Box 163, SCIENCE. 6/10, 


Technical equipment and animal colony supervisor. Must be able 
to repair and maintain optical, electrical and other technical equip- 
ment, also operate large animal colony. Beginning annual salary : 

$3600.00. Apply: J. T. Self, Chairman, Department of Zoology, 
University of Oklahoma, Norman, Oklahoma. X 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


Biochemist; Ph.D.; aid in expanding diagnostic laboratory 
acilities ; supervise technical chemical procedures, teach tec 

nicians and interns; research; publications encouraged; 150 bed 
hospital ; $8500; city 100,000. (b) Physiologist; Ph.D. ; Midwestern 
university, enrollment 4,500; 12 hours teaching, research in area 
of own choice; outstanding research facilities; rank of instructor 
to associate professor. (c) Research Assistants; Biochemistry, 
Pharmacology, or B.S.; to $4500; pharmaceutical 
house. (d) Biochemist; Ph.D. ; assistant laboratory director ; broad 
hospital experience required ; acquainted with supervising tech- 
nicians in various laboratory divisions; expanding laboratory 
facilities; 400 bed university ‘affiliated hospital; to $8000; East. 
Woodward Medical Personnel Bureau, 185 N. Wabash, Chicago. X 


Biologist, to work with tissue transplantation and animal A pete 
opportunity for personal research; write Director, 
Elm Street, Buffalo 3, New York. "6/10, 17 


Biophysicist-Electrophysiologist, Ph.D. or equivalent. Experience 
with bioelectric potentials and electronics desirable. For University 
research position. Academic rank and salary to $6,000 according 
to training and experience. Box 177, SCIENCE. 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad 

DISPLAY: Rates listed below--no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per in 
26 times in 1 year 4.00 per inch 


52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MAGAZINES 
WANTED TO PURCHASE ... Sets and runs, foreign 


PERIODICALS } “anc smaller 
SCIENTIFI and BOOKS collections wanted 
WALTER j. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


14A 
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the MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


BOOKS AND MAGAZINES 


Your ‘sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC. 
Boston 19, Massachusetts 


AN EVALUATION OF RELATIVITY THEORY 
AFTER A HALF CENTURY 
By C. A. Muses, M.A., Ph.D. 


“Dr. Muses’ study embraces several as 
technical and non-technical readers. It 


ts of value both to 

all provides an 
introduction to often little known historical aspects of relativity 
theory, throwing welcome light on the work of H. A. Lorentz, 
and its fundamental importance. 


it provides a clear-cut, 
of the theo 


Thirdly, modern contributions, such as the work of Hlavaty, 
are analyzed in terms of their usefulness and ? hysical — 
thus completing perhaps the most useful phase of a useful 
book, namely, its discussion of the directions in which the most 
advanced thinking on relativistic interpretation is tending. 
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